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Knowledge Dissemination in Multinational Corporations 
- Exploring Factors that Influence Knowledge Dissemination in Product Realizing MNCs 
 
Dan Paulin 
Department of Technology Management and Economics, Division of Operations Management 
Chalmers University of Technology 
Abstract 
Today’s globalization trend in industry is of major importance for world economy. One effect 
of the globalization trend is that international companies are exposed to a broadened 
knowledge base. A major competitive advantage for a multinational corporation (MNC) is its 
ability to utilize knowledge that is situated at the different locations. Thus, in order to improve 
and manage the utilization of knowledge within MNCs, it is necessary to try to get a better 
understanding of factors that influence knowledge dissemination (KD). Therefore, the overall 
research purpose of this thesis is to explore factors that influence KD in product realizing 
MNCs. Three research questions have been formulated and a research model of KD 
consisting of five components (Actors, Content, Media, Context, and Activity) has been 
developed in order to specify and fulfill this purpose. The five components are used to group 
previously identified influencing factors. 
The primary research strategy has been to use case studies. The main empirical data stem 
from five studies of Swedish product realizing MNCs performed over a 13-year period. Three 
were case studies performed at Volvo Car Corporation. The fourth was a multiple case study 
including four other MNCs. In addition to this, one survey has been performed, where the 
respondents were representatives from R&D units at 18 MNCs.  
The findings regarding the first research question (How can an introduction of IT-based 
media for KD affect product and production verification processes?) suggest that the use of 
IT-based media has a negative influence, directly or indirectly. Several of the factors 
associated with the component Actors are found to have a negative influence on KD. 
However, regarding Content, mainly negative effects have been observed due to information 
overload effects. The observed effects are mixed for the component Media. Positive effects, 
such as the possibility for actors to revisit and secure their original interpretations thanks to 
the use of data bases and e-mail, have been observed. This is particularly relevant within 
time zone separated MNCs. Negative factors include the information overload aspect as well 
as de-contextualization. Therefore, concerning Context, language distance exhibits the 
characters of an obstacle or an inhibitor depending on which level of IT-maturity the involved 
actors display. The mechanisms displayed when a common “computer”-language is 
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introduced are similar to the one’s displayed when bi-lingual intermediaries are used or when 
intra-organizational boundaries are bridged thanks to temporary project constellations. Thus, 
with Activity, it is clear that the introduction enables companies to start the KD process 
earlier. The results for a local geographical setting indicate that there is an inhibiting effect on 
KD. However in the MNC setting, this introduction seems to provide an opportunity for virtual 
socialization, positive for KD.  
The findings regarding the second research question (How can an increased use of IT-based 
media affect KD in the interface between Product Development and Manufacturing?) suggest 
that IT-maturity is highly relevant for the Actors. However, the obstacle-like character of IT-
maturity implies that this aspect should be included in the recruitment processes in order to 
secure a high IT-maturity in parts of MNCs where this is not obvious, while for Media, the 
increased use is a facilitator. This is particularly clear for actors with lower degrees of IT-
maturity. However, for Context, overarching organizational solutions (such as boundary-
bridging projects) increase trust, which is positive for KD. It has also been shown that several 
of the factors considered crucial in order to achieve efficiency in the PD / manufacturing 
interface are influenced in positive as well as in negative ways.  
Therefore, regarding the third research question (How can factors be classified to enable 
management of – and influence - KD?) a categorization of factors, focusing on their relative 
impact on KD, has been developed. This categorization comprises Facilitators (which have a 
positive impact on KD), Inhibitors (which have a negative impact on KD), and Obstacles 
(factors that obstruct KD until certain conditions or levels are fulfilled). The analysis indicates 
that several factors, influencing KD in the local - national and co-located - verification setting, 
are also present in the expanded multinational setting. Furthermore, there is evidence that 
several factors are applicable on multiple interaction levels. 
Keywords: Knowledge dissemination, knowledge transfer, knowledge sharing, MNCs, 
product realization, influencing factors, facilitators, inhibitors, obstacles. 
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Preface 
When I began my PhD-studies during spring 1999, I could not foresee the chain of events 
that has influenced my research process. It has been a long and enduring task affected by 
the foreseeable and unforeseeable events that constitute life, and without these events this 
thesis would have been quite different. They have influenced my methodological choices and 
views. They have also created possibilities and put restraints on the way I have performed 
my research. It is for this reason that I want to give you a glimpse of the background of how 
this thesis has come about. 
Thesis topic 
The choice to study knowledge management aspects of the product realization process grew 
out the initial studies performed at Volvo Cars during the end of the 1990’s. They have been 
presented in my master thesis (Palmqvist and Paulin, 1998) and in Paper I. The focus during 
those studies was primarily on the quantitative outcomes in terms of cost, time and quality 
related measurements of the introduction of a new product into an existing manufacturing 
process. This focus was very much in line with the normative, causal and digital way of 
looking at the world that came out of my background as a mechanical engineer. One of the 
underlying factors influencing the outcome in these early studies was the methods that were 
used to transfer knowledge from the R&D-engineers to the assembly workers. My initial 
studies indicated that this factor was powerful and had a strong economic potential, and this 
is why I became more and more interested in the method related factors. One of the central 
aspects of introducing new work methods was, in my opinion, related to knowledge transfer. 
The final study that I made during the licentiate phase was focused on the effects on 
knowledge transfer that this transition from physical to virtual prototypes in the product and 
process verification process. One of the directions for future studies presented was to study 
the effects that the new work method had on learning activities when other influencing factors 
came into play. The effects due to language and/or cultural barriers within verification teams 
or between verification teams (the knowledge creators) and the receivers of the knowledge 
(for example, suppliers or own employees abroad) were highlighted as two important 
examples. 
After receiving my licentiate degree I applied for a teaching position at Chalmers Lindholmen 
(CHL). I have always had an interest in teaching and this new position enabled me to 
develop my understanding for the teaching/learning situation. The teaching situation at CHL 
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also meant that I could broaden the field in which I was teaching from solely courses in 
Operations Management to courses in behavioral science, marketing, quality sciences as 
well as more specialized courses on prototyping. This expansion has resulted in that my view 
of the research area has widened which in turn has given me insight into new perspectives, 
thus enabling a more holistic understanding. The move to CHL has also meant that my 
foundations have been shaken thanks to my colleague and co-author on Paper III and two 
additional papers not included in this thesis. Kaj comes from a different, more critically 
oriented research background. His constant questioning has influenced my having a more 
critical view, while at the same time, our research interests have converged towards 
knowledge related issues. The more one-dimensional and engineering-oriented perspective 
of knowledge transfer has turned towards the more multi-dimensional and equal perspective 
that knowledge sharing constitutes.  
A year later I became involved in the postgraduate education activities at Chalmers 
Advanced Management Programs (or CHAMPS). There, I have had the opportunity to meet 
smart and generous professionals from different companies, industries and countries who 
have influenced my view of the truth in the normative and theoretical perspective that I had 
taken. Their descriptions of the practical challenges that managers in industry face on a daily 
bases has influenced my view of the truth. At the same time they have also provided me with 
other mind opening discussions as well as new research opportunities. The studies that led 
to Papers IV and V have been facilitated by my connection to participants in the CHAMPS 
programs. My involvement in the CHAMPS programs has also had the additional benefit of a 
resolved research funding situation. The international perspective has become much more 
relevant and natural to study thanks to this involvement, and thereby both the linguistic and 
cultural aspects on this issue. The manufacturing perspective has, at the same time, 
prevailed thanks to the involvement in the International Management of Production (IMOP) 
program.  
During my later studies, I have been guided by a belief that knowledge is something that 
cannot be transferred (in other words; to be passed on, and away from, someone to 
someone else), but only shared and disseminated between individuals in organizations. This 
view has had an influence on the way the research studies have performed, which you will 
see in the method chapter. 
Research methods  
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My master thesis tutor, and co-author on Paper I, introduced me to a rather practical way of 
performing research. It consisted of doing observations, taking measurements, performing 
semi-structured interviews as well as informal discussions with people who were doing their 
jobs related to the introduction of a new car model. One of the most important things to do as 
a PhD-student was to be actively present at the research object. Later, I became aware that 
this approach could be labeled “a case study”. During the latter phase of my studies I have 
taken the opportunity to pursue other methods in line with what the research questions have 
permitted. The survey performed for Paper IV was an attempt to create a broader, more 
general understanding of the studied phenomena. The structured interviews and the 
extended time frame for the studies resulting in Paper V have also been one conscious way 
in which to create a better understanding of the thesis topic. 
Additional academic publications 
I have written and contributed to four publications in addition to this thesis and the appended 
papers. Since they are a part of my academic development leading up to this thesis they are 
mentioned here in chronological order 
The first academic paper that I was involved in (Paulin and Lindér, 2001) preceded Paper I. I 
was the lead author and my initial supervisor was co-author. The purpose of that paper was 
similar to Paper I, and Paper I can be regarded as a deepening of the arguments and results 
from this paper. The empirical studies were performed in 1998-2000. It was presented at the 
12th Annual Conference of the Product and Operations Management Society (POMS-2001). 
The second publication was my licentiate thesis (Paulin, 2002) in which the previously 
mentioned paper and Paper I was appended. The focus in the covering paper was 
knowledge transfer and Paper II (Paulin, 2006) is a development of this covering paper. The 
empirical studies were performed in 1998-2001. 
The third publication was a paper titled “Virtual Reality as a New Tool in the City Planning 
Process” (Sunesson et al., 2008b) and was related to experiences of the user of an 
advanced technology (VR) during evaluations of architectural proposals. I was third author 
and contributed by performing parts of the empirical investigations (mainly interviews with 
individuals involved in the evaluation process) and a minor part of the paper writing. I also 
contributed to the presentation of an earlier version of this paper presented at the 13th 
International Conference on Virtual Systems and Multimedia (VSMM’07). 
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A derivative from the third paper was presented at the 12th International Conference on 
Knowledge-Based Intelligent Information and Engineering Systems (KES 2008) and is 
published in the conference proceedings (Sunesson et al., 2008a). The two final publications 
are based on studies performed during 2007 and 2008. 
 
And a final “preflection”… 
The discussion on what constitutes knowledge has been ongoing at least since the time of 
Socrates and Plato, and in Aristotles (n.d.) Nicomacean Ethics, the five virtues of thought are 
presented. These virtues can be connected to knowledge categories. Schwartz (2006) 
presents them in the following way: 
Epistémé: Factual of scientific knowledge 
Téchné: Skills-based technical and action-oriented knowledge 
Phrónésis: Experiential self-knowledge or practical wisdom based on experience 
Noûs: Intuition 
Sophia: Theoretical knowledge of universal truths or first principles 
However, in the following writings on knowledge dissemination and influencing factors, 
distinctions in line with Aristotle’s virtues will not be made. But this research can hopefully be 
described as “studies of epistémé, téchné and phrónésis influenced by the authors’ noûs 
leading to sophia”.  
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1 Introduction 
1.1 Research problem area 
Knowledge is, by many, regarded as a strategic asset of firms in line with the reasoning by 
Spender (1996) on the knowledge-based theory of the firm, and by Teece (1998) on the 
essence in capturing value from knowledge assets. Thus, in order to take advantage of this 
potential economic resource and to achieve a sustainable and beneficial competitive 
advantage, knowledge management is proposed as a suitable solution (e.g. Drucker, 2001). 
Discussions regarding knowledge management (KM) issues have been intense during the 
last fifteen years and numerous ideas, theories and models have been presented from 
several different perspectives.  
There is, at the same time, a clear globalization trend in industry today and efficient 
international relations are of major importance for world economy. One effect of the 
globalization trend is that international companies are exposed to a broadened knowledge 
base and, for companies based in countries and regions with high wage levels and limited 
local markets, it is particularly important to strive for good international relations in order to 
broaden the manufacturing base as well as their potential customer base. A major 
competitive advantage for a multinational corporation (MNC) is its ability to utilize knowledge 
that is situated in the different locations (Zander and Kogut, 1995; Gupta and Govindarajan, 
2000) and both knowledge transfer and knowledge sharing have specifically been identified 
as critical for organizations to create and sustain competitive advantages (Lee and Wu, 
2010; Anantatmula and Kanungo, 2010). 
Here, the following two definitions are used: Knowledge transfer is defined as “an exchange 
of knowledge in which the focus is on structural capital (knowledge that has been built into 
processes, products, or services) between groups, within organizations and between 
organizations” (McKinnell Jacobson in Schwartz (2006), Chapter “Knowledge Sharing 
Between Individuals”, section “Key Terms”). Knowledge sharing is defined as “an exchange 
of knowledge between two individuals: one who communicates knowledge and one who 
assimilates it. Moreover, in knowledge sharing, the focus is on human capital and the 
interaction of individuals. Strictly speaking, knowledge can never be shared. Because it 
exists in a context; the receiver interprets it in the light of his or her own background” 
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(McKinnell Jacobson in Schwartz (2006), Chapter “Knowledge Sharing Between Individuals”, 
section “Key Terms”). 
Since both terms have been identified as critical at the same time as they sometimes are 
used synonymously (Paulin and Suneson, 2012), an overarching term is utilized in this 
thesis. This thesis will define the term knowledge dissemination as: 
A collective term encompassing both knowledge transfer and knowledge sharing. 
There are alternative definitions of knowledge dissemination. According to Hutchinson and 
Huberman (1994, p. 28), the most common definition is “the transfer of knowledge within and 
across settings, with the expectation that the knowledge will be "used" conceptually (as 
learning, enlightenment, or the acquisition of new perspectives or attitudes) or instrumentally, 
(in the form of modified or new practices.)”. The area of use for this definition is within 
science and mathematics education. There are alternative definitions used within health care 
research, research on economic geography and other areas. Generally, the term is applied 
on an inter-organizational level. However, there are few applications of this term within the 
knowledge management area, especially on intra-organizational or group levels. 
However, in order to create and sustain competitive advantages through dissemination it is 
essential to firstly understand what knowledge is, secondly to understand what knowledge 
should be utilized for, and thirdly what influences knowledge dissemination. These issues will 
be addressed in the upcoming sections. Initially, research streams on multinational 
corporations are briefly presented in order to set the stage for the knowledge dissemination 
to take place.  
1.2 Research streams on multinational corporations 
The classification of multinational corporations by Bartlett and Ghoshal (1989) is adopted in 
this thesis. A corporation needs to fulfill the following two criteria to be classified as a MNC: 
They need to have substantial direct investments in foreign countries, not just an export 
business. They also need to be engaged in the active management of these offshore assets 
rather than simply holding them in a passive financial portfolio. 
There is an abundance of literature on multinational corporations (MNCs) in business 
research today, and the ongoing globalization trend has increased the interest even more. 
There are several research streams that are related to MNCs. Therefore, in this section, 
- 3 - 
 
some of the streams are introduced in order to assist the reader in developing a basic 
understanding of the different aspects that can influence knowledge dissemination in MNCs. 
Paterson and Brock (2002) present a thorough review of this field when they summarize four 
research streams on MNCs: the strategy-structure, the head-quarters-subsidiary relationship, 
the subsidiary role, and the subsidiary development stream. Similar views can be found in 
KM, which is why they are introduced followed by examples of related KM literature. 
A key concern in the strategy-structure stream was that corporations needed more flexible 
structures than the old hierarchical setting if they would be able to cope with increased global 
competition. One of the most prominent contributions from this stream is the Bartlett and 
Ghoshal (1988) concept - the transnational corporation. A transnational corporation has built 
flexible central and local management capabilities, linked these capabilities in an 
organization that can “think globally and act locally” (Bartlett and Ghoshal, 1988; p. 73). 
Literature in the KM field is closely related to the strategy area insomuch that contributions 
such as Bartlett and Ghoshal (1989) and Gupta and Govindarajan (1994) can be included.  
Moreover, in the headquarters-subsidiary relationship stream issues on centralization and 
decision-making were in focus. The basic idea was that headquarters should be able to use 
the subsidiaries to the utmost, while simultaneously allowing the subsidiaries to have certain 
autonomy and influence. Thus in some situations headquarters might even need the 
involvement of the subsidiary during decision-making (Hedlund, 1994). There were, in other 
words, indications that relations between headquarters and subsidiaries were reciprocal to a 
higher extent than was depicted in the strategy-structure stream. KM literature is again so 
closely related to the strategic perspective that, for example, the contributions by Hedlund 
(1986; 1994) are used as a point of departure in many paper introductions.  
The subsidiary role stream focused on the subsidiary and dealt more peripherally with the 
headquarters. Furthermore, within this stream we find, for example, literature dealing with 
centers of excellence (CoE), which from a KM perspective can be characterized as islands of 
unique resources. Bartlett and Ghoshal (1986) took a similar position when they focused on 
how the corporation could capitalize on these resources. More recently, there was a debate 
as to whether the benefits associated with a CoE outweigh the costs and decentralization of 
resources that follow. Here, we find contributions in the KM field (e.g. Foss and Pedersen, 
2004; Adenfelt and Lagerström, 2006). This stream could also be connected to the KM 
literature regarding knowledge hoarding (e.g. Wolfe and Loraas, 2008; Milne, 2007). 
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The subsidiary development stream deals with “[t]he concept of a subsidiary developing on 
the basis of its own strategic decisions” (Paterson and Brock, 2002; p. 147). Here, focus on 
the subsidiary increases even further. However, in some of the contributions to this stream 
(e.g. Birkinshaw, 1998; Solberg, 2000), there is an awareness of the need for balance 
between the headquarters and the subsidiary. KM literature related to this stream can be 
exemplified by Noorderhaven and Harzing (2009) in which they study the relation between 
knowledge sharing and social interaction, and find that social interaction shows a 
considerable effect on all intra-MNE1 knowledge flows. Another relevant contribution is 
Schulz (2003) who studies inflows of knowledge from peers and supervising units into 
subunits of MNCs, and finds that knowledge flows from large knowledge bases along 
established ties to locally responsive knowledge bases. 
1.3 Knowledge 
This section introduces relevant issues relating to knowledge.  
1.3.1 Views and conceptualizations of knowledge  
A commonly discussed way of conceptualizing knowledge is to look at it in combination with 
data and information. Davenport and Prusak (1998) state that these three concepts are not 
interchangeable, while Tsoukas (2004), who assumes a constructivist view, regards them as 
part of a continuum with increasing human involvement and judgment. Here, definitions of 
the three concepts are given to provide the reader with a starting point for the upcoming 
discussions. 
Data is defined as a set of “discrete, objective facts about events” (Davenport and Prusak, 
1998, p. 2). Data are normally structured, but they do not contain any information on how to 
use them in a particular context (Chini, 2005). They are the raw material possible to process, 
but since they do not give any hints on how to use them they can be regarded as being of 
limited use. Nowadays, data is normally stored in some kind of IT-system and, with the 
abundance of data available in organizations today, problems of information overload may 
arise. 
                                               
1
 MNE stands for Multinational Enterprise, an extension of the MNC. 
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Thus, in relation to data, information can be said to possess one additional component, 
namely significance (Davenport and Prusak, 1998). Information is in other words data that 
are considered valuable for the user.  
Moreover, if the terms data and information are relatively clear-cut when it come to their 
definitions, this cannot be said for knowledge. Here again, the starting point is taken in the 
wordings of Davenport and Prusak (1998; p. 5): 
“Knowledge is a fluid mix of framed experience, values, contextual information, and expert 
insight that provides a framework for evaluating and incorporating new experiences and 
information. It originates and is applied in the minds of knowers. In organizations, it often 
becomes embedded not only in documents or repositories but also in organizational routines, 
processes, practices, and norms.”  
There is debate as to whether the final sentence in the quote is relevant and true. There are 
authors that advocate that there is no such thing as organizational knowledge but that 
knowledge only exists in individuals and is related to the context in which it is applied.  
1.3.2 Knowledge: An object or a subjective contextual construct? 
Another way of conceptualizing knowledge is through its properties. Sveiby (2007) identifies 
two opposing views in literature today: knowledge as an object and knowledge as a 
subjective contextual construct.  
Sveiby (2007, p. 1638) presents the object oriented view of knowledge as common within 
management, with variants such as knowledge: “contained in stock (Gupta and 
Govindarajan, 2000; Foss and Pedersen, 2002), derived from its form of content (Szulanski, 
1996; Dixon, 2000; Schlegelmilch and Chini, 2003) or as objects implicitly defined by the 
choice of variables for statistical analysis (Cummings, 2004; Hansen, 2002; Hansen et al., 
2005; Tsai, 2001; Simonin, 1999)”. This seems especially true for literature from the strategic 
management domain and from literature related to the knowledge-based theory of the firm 
(e.g. Grant, 1996; Spender, 1996; Teece, 1998). One consequence of this view is that 
knowledge can be packaged, stored and retrieved with relative ease (even though it still is 
regarded as a resource that is difficult to copy and therefore suitable to build sustainable 
competitive advantages on). This view has also had an effect on the terminology when 
knowledge transfer and sharing are used, which will be presented when the two terms are 
introduced.  
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An opposing view originates from Polanyi (1958) and holds an alternative ontology and 
epistemology. His view was that knowledge cannot be separated either from its context or 
from the individual holding it, and that it is constructed in a social context. This view is 
supported by several authors of whom Nonaka and Takeuchi (1995) and Sveiby (2007) are 
most relevant for this thesis. 
One deviant interpretation of Szulanskis position is suggested when Chini (2005) expresses 
that stickiness (a concept initially researched by Szulanski (1995) and von Hippel (1994)) 
leads to decreased knowledge transferability. This interpretation can be seen as an 
intermediate position between the two views. 
A final contribution of relevance for this discussion comes from Blomberg and Werr (2006). 
They identify four different approaches to inter-organizational knowledge work, alliances for 
learning, industrial networks, innovation / diffusion / clusters, and social networks. They 
identify the primary views of knowledge characteristics within these approaches and present 
these views in a comparative table. In alliances for learning, knowledge is objectified in line 
with the strategic management perspective presented earlier in this sub-section. For the 
other three approaches, Blomberg and Werr (2006) classify the general views as being more 
embedded in network relations and activities (the industrial network view), in persons and 
relations (the innovation / diffusion / clusters view), or in community (the social networks 
view).  
1.3.3 Tacit and explicit knowledge 
A third important partition within the notion of knowledge (or rather quality difference) 
originates from Polanyi’s introduction of tacit and explicit knowledge (Polanyi, 1966). This 
partition is commonly used by researchers today and is therefore relevant to highlight. It 
should however be mentioned that Polanyi himself, states that every piece of knowledge 
contains explicit and tacit dimensions and that they are inseparable.  
Explicit knowledge consists of some sort of systematic language and it is codified through 
words, numbers, and codes (Hedlund, 1994). This codification leads to the possibility to 
transfer. However, at the same time, it can be regarded as an interpretation by the codifier.  
Tacit, or implicit, knowledge is the un-articulated, intuitive, and non-verbalized knowledge 
(Hedlund, 1994). Since it is tacit, it is difficult, but not impossible, to formalize. At the same 
time Zack (1999) argues that this is what creates competitive advantages. Zack applies the 
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concept to the business world, but there are no real reasons why this should not be 
applicable to other levels. On the contrary, there are authors (e.g. Bock et al., 2005), who 
claim that knowledge sharing is hampered by individuals, who want to sustain the 
competitive advantages, which they possess through their tacit knowledge base. 
One of the most prominent and influential theoretical models including this nomenclature was 
presented by Nonaka and Takeuchi (1995) in their theory on knowledge creation. Here, they 
separate the two notions clearly from each other creating boundaries between them. For 
example, while tacit knowledge is regarded as analogue and practice, explicit knowledge is 
defined as digital and as theory. This interpretation with clear distinctions has been criticized 
by authors that refuse to see this division and that claim that the two concepts are much 
more blurred than that. Shin et al. (2001) propose that tacit knowledge is given too much 
importance. 
1.3.4 Interaction levels 
A fourth classification of relevance regards interaction levels. Therefore, the definition of 
knowledge, the debate on individual and/or organizational knowledge has already been 
indicated. Here, a classification proposed by Choo and Neto (2010) is introduced. 
The highest level of interaction is inter-organizational. Typical examples of studies on this 
level are studies on networks (e.g. Kreis-Hoyer and Gruenberg-Bochard, 2005; Mentzas et 
al., 2006; Ahmad and Daghfous, 2010), alliances (e.g. Tezuka and Niwa, 2004), and within 
certain businesses (e.g. Appleyard, 1996; Gottschalk and Khandelwal, 2002). At this level 
there are empirically based papers suggesting that inter-organizational knowledge transfer 
supports, for example, improved profitability (Zahra et al., 2000; Sorenson(2003), new 
product development (Tsai, 2001; McEvily and Chakravarthy, 2002), and improved product 
quality (Tsang et al., 2004). The second level is organizational or intra-organizational. Here, 
studies of individual companies are predominant. This includes studies within MNCs and a 
central area of research here are headquarter – subsidiary relations (e.g. Bartlett and 
Ghoshal, 1989; Gupta and Govindarajan, 2000; Zander and Kogut, 1995; Foss and 
Pedersen, 2002; ibid, 2004; Adenfelt and Lagerström, 2006). The third level is group. Studies 
here are often related to teams and different aspects thereof (e.g. Postrel, 2002; MacNeil, 
2003; Vithessonthi, 2008). The fourth and final level is individual. Here, we find papers on 
issues like motivation (e.g. Bock et al., 2005), reputation (e.g. Ensign and Hébert, 2010), and 
trust (e.g. Holste and Fields, 2010).   
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Few studies deal with multiple levels. Here, examples are inter-organizational - 
organizational levels (van Wijk et al., 2008; Cummings, 2002; Cummings and Teng, 2006) 
and group – individual levels (Haas and Hansen, 2007; McNeish and Mann, 2010). 
Moreover, in order to obtain a holistic view of knowledge dissemination within and between 
organizations it could be argued that multiple level studies are important and that additional 
studies would be relevant. 
1.3.5 Utilization of knowledge 
Furthermore, knowledge in itself is not important to most people in business and industry. 
However, there are plenty of situations where knowledge is essential to organizations that 
have the overall objective of making money through sales of innovated or developed 
products. Therefore, it is commonly known that it is of the essence to develop new products 
as inexpensively and quickly as possible, while still meeting and exceeding customer 
demands (Johannesson et al., 2004), for companies that are involved in product realization 
and that are exposed to market pull. Thus, in order to realize a product there are many 
activities that need to be performed. An overall term for the entire chain of activities required 
to develop and produce a product is product realization process (PRP) (Poli, 2001; 
Gabrielsson, 2002). Poli (2001, p. 3) defines a product realization process as “the set of 
cognitive and physical processes, by which new and modified products are conceived, 
designed, produced, brought to market, serviced, and disposed of.” 
However, in this thesis, the terms “production” and “manufacturing” are interchangeable and 
the definition used here is based on the definition provided by The International Academy for 
Production Engineering (CIRP) of manufacturing production: “the act or process (or the 
connected series of acts or processes) of actually physically making a product from its 
material constituents, as distinct from designing the product, planning and controlling its 
production, assuring its quality” (CIRP, 1990, p. 736). Moreover, in this thesis it is not only 
the act of process of making a product, but also the organization responsible for performing 
this act or process and the individuals associated with that organization. Many authors have 
proposed similar and other solutions to manage knowledge within (e.g Nonaka and 
Takeuchi, 1995) and between companies (e.g. Easterby-Smith et al., 2008). Academics as 
well as practitioners have been actively involved in discussions regarding KM and its support 
during product realization, but it seems that companies have difficulties in making use of the 
knowledge that is available (Bullinger et al, 1998 in Chini, 2005). , Here, there still seems to 
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be a need for research and development of practices despite there being a vastness of 
literature on the subject. 
1.4 Research purpose  
Furthermore, in this thesis, knowledge dissemination in product realizing MNCs is 
investigated, and in particular, factors that influence knowledge dissemination are studied. 
Since the number of potential influencing factors is very high, and that a complete mapping 
of all factors influencing knowledge dissemination would be too extensive to aim for in a 
thesis, it is necessary to focus on studying factors that are central within this type of 
companies. Therefore, in order to address this issue, the theoretical and empirical studies of 
this thesis focus on exploring knowledge dissemination in different multinational industrial 
settings. The overall research purpose is to: 
Explore factors that influence knowledge dissemination in product realizing 
MNCs. 
1.5 Outline of the thesis 
The outline of the thesis is presented in this section, and should be regarded as a guide for 
the reader. This thesis consists of a frame and five appended papers. 
Chapter 2 presents a theoretical overview (or frame of reference) covering areas within 
knowledge management that are regarded as particularly relevant for this thesis, and the 
organizational interface studied. Three research questions are formulated at the end of this 
chapter.  
Chapter 3 presents the scientific approach and the methods used during this research 
process.  
Chapter 4 includes a description of how each of the appended papers contributes to the 
thesis. 
Chapter 5 shows you the analysis of the three research questions followed by a discussion 
about the findings and practical implications connected to the findings.  
The final chapter will present conclusions, main contributions from this thesis, implications for 
practitioners, and suggestions for future research.  
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2 Theoretical overview and research questions 
An exploration of relevant academic literature is necessary in order to identify and formulate 
relevant research questions, and to meet the objective in this thesis. This section mainly 
contains a review of literature on knowledge related topics. Initially a review of literature on 
the product realization processes and the product development – manufacturing interface is 
presented. Chapter 2.2 will give a brief discussion on knowledge dissemination. Chapter 2.3 
starts with the presentation of four contributions important in order to understand knowledge 
dissemination (KD), followed by a section covering relevant studies within parts (here called 
components) of knowledge dissemination. After that, the research model utilized in this 
thesis in presented. The research model consists of five components and is based on the 
aforementioned four contributions, after which a compilation of factors influencing knowledge 
dissemination will follow. The chapter ends with a presentation of the research questions. 
2.1 Product realization processes 
There has so far been an understanding of the importance of knowledge in an organization. 
Some people regard knowledge as a mean in itself. However most people in business and 
industry would reject that idea and strongly stress that knowledge is only important in order 
to support the overall objectives of their organization. For organizations that have the overall 
objective to make money through sales of innovated or developed products there are plenty 
of situations where knowledge is necessary. Sometimes that knowledge is not available 
when and where it is needed or desired. This section shows the context in which knowledge 
dissemination is important. There are many activities that need to be performed in order to 
realize a product,. An overall term used by Gabrielsson (2002) for the entire chain of 
activities required to develop and produce a product is a product realization process (PRP). 
There are many other concepts available in literature, such as Integrated Product 
Development (Vajna & Burchardt, 1998), New Product Development and Design (Peters et 
al., 1999), and Dynamic Product Development (Ottosson, 2004). There are also generic 
descriptions of product development models (Ulrich and Eppinger, 1995) and company-
specific models that have reached public awareness, such as the Toyota Product 
Development System (Morgan and Liker, 2006).  
According to the model proposed by Gabrielsson (2002), a product realization process 
consists of a number of building blocks (product development, production, support functions, 
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and other company-internal functions) as well as input, output, main collaborators, and 
customers. A refined model in presented here (see Figure 1) in which the term production is 
changed to manufacturing2 and production development and additional feedback channels 
have been added, since this describes the process in a more relevant way. 
Figure 1: The product realization process (modified from Gabrielsson, 2002, p. 49) with the 
two central functions highlighted. 
However, in order to support product development, functions such as IT, Quality and Process 
development, Production technology, Order handling and Pre-production engineering, and 
Supply Management are required (Gabrielsson, 2002). 
Since the process consists of activities within and between several different units and sub-
processes, there will also be interfaces of some kind. Some of these interfaces have 
attracted more attention (Technology development – product development) and others less 
attention (Product development – Production) (Ettlie, 1995). Ettlie also stated that empirical 
research in the area was limited and Vandevelde and Van Dierdonck (2003) a few years later 
                                               
2
 In this thesis manufacturing will be used henceforth, since the objects of research are 
manufacturing companies. The term production is understood as a wider concept including, 
for instance, production of services, which is not dealt with in this thesis. 
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were of a similar opinion. However, during the last decade this last area has gained more 
attention. Moreover, in a more recent research project, the interfaces within the product 
realization process have been in focus. Two interfaces were identified as being of particular 
interest: the interfaces between technology development and product development and 
product development and production respectively (Säfsten et al., 2010). Central activities 
involving knowledge dissemination in the second of these interfaces are product and 
production verification activities (Paulin, 2002). 
A survey was sent out to Swedish companies (Säfsten et al., 2010) in order to find out which 
aspects that need to be managed in order to achieve efficiency in the two previously 
mentioned interfaces. The following aspects were among those six that were considered 
crucial: Early integration of production into product development, continuous communication 
between product development and production, the feeling of involvement in development 
projects by production, and that product development and production have the same target 
image. Other aspects deemed important for efficiency included sufficient information and 
learning aspects. Additional aspects that have been found to affect the product realization 
process are organizational and geographical separation, cultural and lingual differences, and 
difference in time zones between the units (Terwiesch et al., 2001; Sosa et al., 2002). 
Several of the aspects mentioned above are clearly related to knowledge dissemination, 
which is why the relevance of studies in both of these interfaces is high.  
2.2 Knowledge dissemination 
This section describes the concept knowledge dissemination (KD). Initially, key terms are 
presented, then theoretical models central to this thesis are presented. The third sub-section 
presents previous research regarding KD in MNCs is highlighted together with the research 
model. Finally, a compilation of factors influencing KD is presented. 
2.2.1 Key terms 
As initially mentioned, the overarching term knowledge dissemination (KD) used in this thesis 
consists of the two more commonly used terms, i.e. knowledge transfer (KT) and knowledge 
sharing (KS). However, in this section KT and KS will be addressed separately. The origins 
of those terms can be traced back to Plato and Aristotle, but the reemergence of the terms 
into management literature seems to come mainly from two directions. Firstly - and perhaps 
most significantly - through the writings of Michael Polanyi and his discussions on tacit and 
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explicit knowledge, the strategic management literature and Nonaka’s (1994; Nonaka and 
Takeuchi, 1995) seminal work on knowledge creation. Secondly, from the product innovation 
and technology transfer literature where authors like Lawrence and Lorsch (1967), Allen 
(1977), and Clark and Fujimoto (1991) touch primarily on technology transfer3. Initially, the 
terms were used interchangeably (e.g. Badaracco, 1991; Hansen, 1999), but during the early 
2000’s, a separation between the terms could be seen. Some authors tried to show this 
separation by arguing that the concept of KS lies within the boundaries of KT (cf. Cabrera 
and Cabrera, 2005). Lately, the use of the terms seems to have converged again (Paulin and 
Suneson, 2012). Knowledge flow is a term related to KT and KS and Ribière (in Schwartz, 
2006) proposes that it is regarded as a broader concept than KT and KS, while Kumar and 
Ganesh (2009) subsume knowledge flows and KS under KT. However, in this thesis the 
focus is on KT and KS. There is a lack of clarity in the use of the two terms KT and KS, which 
is why a clarification would be highly relevant for the conceptual apparatus within this field.  
2.2.2 Theoretical models 
Therefore, in several of the articles discussing KT or KS (e.g. Szulanski, 1996; Cummings 
and Teng, 2003; Chini, 2005; Liyanage et al., 2009; Duan et al., 2010), the view is influenced 
by a classical communications model originally presented by Shannon and Weaver (1949). 
The model (see Figure 2) originally described communication between machines (in 
telecommunications), but has been developed and adapted to other types of communications 
as well as KT and KS. It includes the following elements: An information source, a 
transmitter/sender, a receiver/recipient, a destination, noise/influencing factors, and 
context(s). Even though this model in its original version does not fully connect to an 
egalitarian view4, it will be used as the basis for the reasoning here, since later interpretations 
and developments admit a more equal relationship between the sender and the recipient. 
This is due to the bidirectional flow necessary to ensure the understanding of each party 
involved. From a competitive advantage view, a bidirectional flow is also essential since this 
                                               
3
 Technology transfer is a narrower concept than knowledge transfer, since KT includes 
managerial, administrative and marketing knowledge besides technological knowledge 
(Simonin, 1999). 
4
 Robertson and O'Malley Hammersley (2000) claim that a highly egalitarian environment is 
one of the main factors that contribute to the success of the knowledge-intensive firm they 
studied. 
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increases the knowledge base of the company. This has been highlighted in a number of 
articles (e.g. Mudambi, 2002; Schlegelmilch and Chini, 2003; Haas and Hansen, 2005; 
Napier, 2006).  
 
Figure 2: The original Shannon-Weaver communication model (Shannon and Weaver, 
1949). 
Lindkvist (2001) develops a linear communication model adapted for intra-organizational 
communication between R&D projects based on the Shannon-Weaver model. Moreover, in 
this model, he adds the element “media” in which the transfer takes place and a feedback 
loop to enable two-way communication. Lindkvist continues by identifying and categorizing 
forms of knowledge transfer followed by identification and categorization of hinders5. Finally 
Lindkvist analyzes the effect from the organizational design on the knowledge transfer 
process. His main findings are: 1) A categorization of hinder including individual, 
organizational and other hinders plus sub-categories under each main category, 2) The 
identification of both independent and dependent factors related to the knowledge transfer 
process Lindkvist refers to the independent factors as general hinders and the dependent 
factors as specific hinders. This contributes to this study by firstly including the bidirectional 
flow previously identified as important, and secondly to highlighting several factors relevant 
from a communications perspective such as motivation (an individual factor), organizational 
culture (organizational factor), and geographical and physical separation (other factors). 
Lindkvist’s thesis is a central contribution to the understanding of KD. 
                                               
5
 Lindkvist uses the term hinder instead of barrier, but with a similar meaning. 
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The second important contribution was presented by Cummings and Teng (2003). This piece 
of research is based on a study of both domestic and international R&D partners and focuses 
on key factors affecting KT success. Their research model includes knowledge context, 
relational context, recipient context and activity context. They study nine key factors including 
articulability and embeddedness (parts of the knowledge context), organizational, physical, 
knowledge, and norm distances (parts of the relational context), transfer activities (included 
in the activity context), learning culture and priority (in the recipient context). They find that 
the following factors are statistically significantly related to KT success: Articulability 
(negatively related), embeddedness (negatively), knowledge distance (negatively), norm 
distance (negatively), and transfer activities (positively). This study contributes to this thesis 
firstly by including the importance of different contexts and secondly by identifying the 
character of the impact by the key factors (negative or positive influence). 
The third important contribution was presented by Minbaeva (2007) relating to a study on 
knowledge transfer in MNCs. The focus here was KT from headquarters to subsidiaries, 
which is similar to the R&D to manufacturing relationship. Minbaeva ‘s view of KT differs from 
Lindkvist as well as Cummings and Teng in that she does not view KT primarily as a 
communication process, but as an effect of cost and benefits. The paper starts with a review 
of conceptual and empirical studies contributing to intra-organizational KT in MNC’s and 
identifies over 90 determinants (or barriers) of KT. However, she does not present these 
determinants individually but classifies them into four groups building on the work by Argote 
(1999), and Szulanski (1996, 2000). The four determinant groups are characteristics of 
knowledge, characteristics of knowledge senders, characteristics of knowledge receivers, 
and characteristics of the relationship between senders and receivers. Minbaeva concludes 
that all four elements impact the degree of KT. Characteristics of knowledge is negatively 
related to KT, but not significantly so. The other three are positively related to KT in a 
significant way. This study contributes to this thesis firstly by the more resource-based view 
(KT as an effect of costs and benefits) than the previously mentioned studies. This provides 
an indication that regardless of the view, the elements and determinants are similar. 
Secondly, the effects on the degree of KT due to the overall variation in the grouped 
determinants are important to acknowledge, since this tells us that not only individual 
factors/determinants have an effect on KT.  
The fourth highly relevant model dealing with KT was presented by Duan et al. (2010). They 
have studied transnational KT, in which they include KT in MNC’s. They include actors, 
context, content and media in their four components affecting KT. These four components 
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consist of 24 identified, so-called associated factors. Among these 24 associated factors, the 
most relevant ten factors were identified by an expert panel. These ten factors were cultural 
awareness, motivation, knowledge distance, trust, openness, relationship, selection of 
appropriate partners, objectives and focus, language and transfer channel. This study 
contributes with its more qualitative approach (the contributions from Minbaeva (2007) as 
well as Cummings and Teng (2003) originate from quantitative studies) indicating that certain 
factors are highly relevant regardless if the research design varies. 
Even though these studies complement each other regarding views on KT (communication 
process or a more resource-based view), and the way the studies were performed 
(qualitative or quantitative), they do not extend to a holistic perspective encompassing both 
KT and KS. Therefore, in order to enable such a holistic perspective, the previously identified 
contributions are synthesized. When this is done, five components are central: Actors (which 
includes both sender and receiver), Content, Context, Media and Activity, and in the following 
section, previous research regarding these components is presented.     
2.2.3 Knowledge Dissemination in MNCs and the Research Model 
Since there are numerous articles published on KT and KS, this compilation of relevant 
literature focus primarily on KT and KS in MNCs. Several authors have performed in depth 
literature reviews on these terms (e.g. Chini, 2005; Kumar and Ganesh, 2009; Duan et al., 
2010). This compilation will expand and complement their reviews.  
The first body of knowledge is related to the component Actors 6. An early contribution 
affecting this area comes from Attewell (1992) who objects to the traditional communication 
model (Shannon and Weaver, 1949) in which the transfer activity can be affected by 
disturbances (or noise as Shannon and Weaver use) but comes through anyway. Attewell 
(1992) uses the term knowledge barrier to depict an obstacle, which cannot be overcome 
other than through time. The obstacle is due to insufficient technology knowledge of the 
receiver. Here we also find contributions like Hansen (1999) in which he investigates the role 
                                               
6
 Examples of terms used instead of actors include agents, parties, source and recipients, 
and sender and receiver.  
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of weak ties in sharing knowledge 7between units within a MNC and finds that weak inter-unit 
ties slow down projects when the knowledge to be transferred is highly complex. Tsai (2001) 
focuses on the effects of network position and absorptive capacity on KT, which in turn affect 
business unit innovation and performance. He finds that the interaction between two studied 
concepts has significant, positive effects on business unit innovation and performance. A 
third highly quoted paper is Foss and Pedersen (2002) who focus on the sources of 
potentially transferable knowledge in subsidiaries. Kalling (2003) addresses an area related 
to the more psychological aspects, namely motivation. He concludes that motivation affects 
cognitive factors and that management control routines and organizational context may 
substitute motivation if it is not in place naturally. There are also entire streams of research 
on headquarters (HQ) – subsidiary relations (e.g.Forsgren et al., 1995) and subsidiary – 
subsidiary relations (e.g. Schleimer and Riege, 2009). 
KS contributions related to Actors are, for example, when Michailova and Husted (2003) deal 
with three obstacles originating from individual behavior: knowledge hoarding, the not-
invented-here syndrome (or NIH syndrome), and apprehensions about failures. According to 
Michailova and Husted there are two major reasons for knowledge hoarding. First, they 
believe that their personal value is decreased if they share knowledge with others. Second, 
sharing may cost the individuals too much, either due to the time spent on KS or the time it 
would take them to express tacit knowledge (or both). The NIH syndrome, introduced by Katz 
and Allen (1982) deals with resistance towards knowledge that is created elsewhere. One 
reason for this behavior is that it is more prestigious to create new knowledge instead of 
reusing “old” knowledge. Another reason is that people do not trust the quality of the shared 
knowledge or the source. This is supported by Szulanski (1996) during the examination on 
causal ambiguity in his study on transfer of best practices. The third dimension addressed by 
Michailova and Husted (2003) is individuals’ apprehensions about failures. Organizational 
reality is not as idealistic and open as the organization would like them to be in order to 
optimize knowledge sharing. However, in many cases, individuals bury and consciously keep 
failures from their environment in fear of getting punished for the mistake. Another aspect on 
actors is addressed by Cabrera et al. (2006) who show that individuals that are more 
confident in their own ability to share useful knowledge are more likely to express their 
                                               
7
 Hansen uses the term “sharing knowledge” in his paper, but since he discusses knowledge 
dissemination between subunits within a MNC, it is classified within the KT area in this 
thesis. 
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intentions to share and to be involved in KS. Furthermore, in a study on shared knowledge, 
similarity of the national-cultural background, and similarity of organizational status, Mäkelä 
et al. (2007) argue that interpersonal similarity is one key driver for KS in MNCs. They also 
argue that knowledge flows better if homophily is established over organizational boundaries. 
Additional to the mentioned areas, issues on trust can be related to actors or to context. 
Here, thesis trust is treated in the section on context. 
The second body of knowledge is related to the component Content, which is transferred. 
Here, contributions regarding the type of knowledge can be found. Kang et al. (2010) 
conclude that knowledge that is more tacit, difficult, and important requires more effort to 
transfer. Pedersen et al. (2003) show that explicit knowledge is more likely to be transferred 
through written or electronic modes, while tacit knowledge should be transferred via rich 
communication media. They also conclude that in reality, this is seldom done. Furthermore, 
in their study on Danish MNCs they found that up to one third of all of the observed 
combinations (being choice of media combined with knowledge characteristics) were 
mismatches. Davis et al., (2005, p. 101) study KS at a large MNC and find that KM systems 
“need to the integrative and flexible enough to facilitate the dynamic interplay between 
different forms of knowledge across the space and time”.  
The third area is related to the component Media in which the knowledge is transferred. Gold 
et al. (2001) suggest that a knowledge infrastructure consisting of technology, structure, and 
culture along with knowledge process architecture are essential preconditions for effective 
KM. This study encompasses more than media and Gold et al. (2001) claim that it is 
important that a holistic perspective is adapted. Regarding media in particular, they put 
forward that information and communication systems can assist in integrating fragmented 
flows of information and knowledge. At the same time, they draw attention to the necessity to 
invest in a comprehensive infrastructure that supports the various types of knowledge that 
are critical. Lee and Wu (2010) indicate that IT can increase KT. They have a practical 
approach to the issue and propose that computer networks and such things as electronic 
bulletin boards and video technologies can enhance KT. 
A foundational aspect regarding the component media in KS is the issue of technology. 
O'Dell and Grayson (1998) raise the discussion on the compatibility between individuals’ 
needs and what the technology admits. Mismatches can create problems and unwillingness 
to use the systems that are available. Another issue related to the possibilities enabled by 
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information technology is information overload. Edwards and Wolff (2008) position “tackling 
information overload” as the #2 issue on their top-ten list in a study of the most important KM 
challenges faced by organizations and practitioners.. When it comes to the use of technology 
in supporting KS, McNeish and Mann (2010) conclude that technology is less effective for the 
sharing of tacit knowledge. A study that connects actors with media is presented by 
Jarvenpaa and Staples (2000) in which they conclude that actors propensity to share were 
significantly related to their use of collaborative media.  
Wang and Noe (2010) outline understanding differences between interpersonal and 
technology-aided knowledge sharing as an under-researched area. Szulanski (2000) points 
at the importance of this kind of study, but there still seem to be a lack of studies within this 
area. 
A differentiating take on media and KS can be found in a paper by Geiger (2010) on the role 
of argument and narration in KS. His study shows that narrative-based KS “encounters 
serious shortcomings and must frequently be supplemented by an argumentative mode of 
communication” (ibid, p. 291), even though narratives passed along by individuals are 
generally regarded as a favorable media (Patriotta, 2003). 
The fourth body of knowledge is related to the component Context and the context in which 
knowledge transfer takes place. Therefore, in this area, numerous different aspects - such as 
available time, physical distance between actors, cultural distance, organization size, 
organizational priority and social proximity - are addressed. Only a few will be elaborated on 
in this section.. One overarching contribution comes from Inkpen and Dinur (1998) and their 
study on how context impacts KT. Their conclusions include that similarity in context and the 
nature of KT mechanisms are the key success factors. The impact of national cultures is an 
area that has attracted a lot of attention during the last decade (e.g. De Long and Fahey, 
2000; Ipe, 2003; Qin et al., 2009). This is understandable due to the increased focus on 
globalization and the rise of China and India in world economy. One contribution of particular 
interest is made by Ambos and Ambos (2009) when they study the impact of three different 
distances (cultural, physical, and lingual) on KT. They conclude that personal coordination 
mechanisms (such as face-to-face meetings) are moderated by distance while technology-
based coordination mechanisms function relatively context-free. Liao and Hu (2007) add 
another contextual aspect: environmental uncertainty. Thus, in their study on companies in 
the Taiwanese semi-conductor industry, they conclude that environmental uncertainty could 
hinder KT.  
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Studies within the KS field on organizational context are rather common, and we find topics 
such as organizational culture (De Long and Fahey, 2000); organizational climate (Schepers 
and Van Den Berg, 2007), innovation emphasizing cultures (Bock et al., 2005), learning 
culture (Taylor and Wright, 2004), and trust. Trust is regarded as important in the sharing of 
knowledge (Davenport and Prusak, 1998). McNeish and Mann (2010) present a preliminary 
model of trust related to knowledge sharing. Renzl (2008) focuses on trust in management 
and show that it has a positive effect on knowledge sharing. She supports her claims with the 
results of a questionnaire study on members in project teams. Related to Renzl’s study we 
find other studies that deal with management support. Jang-Hwan et al. (2006) show that top 
management support affects employee commitment and through that commitment, both level 
and quality of knowledge sharing, while Cabrera et al. (2006) includes perceived supervisor 
and coworkers support among the factors with positive influence on willingness to share. 
Rewards and incentives are another area that has been researched and Yao et al.(2007) 
suggests that a lack of incentives is a major barrier to knowledge sharing across cultures. 
Bock et al. (2005) found that anticipated extrinsic rewards had a negative effect on KS.  
The fifth component includes the activities of transferring the knowledge from one actor to 
another. An influential contribution in this area comes from Szulanski (2000) where he offers 
a process model with stages related to each phase of the transfer (initiation, implementation, 
ramp-up, and integration). Furthermore, in each phase he introduces the concept “stickiness” 
(von Hippel, 1994; Szulanski, 1995) as an influencing factor.  
Kwan and Cheung (2006) present a review of empirical studies, build on Szulanskis model 
and suggest a four-stage process model (including motivation, matching, implementation, 
and retention) in which determinants for success at each stage are defined. Duanmu and Fai 
(2007) investigate vertical knowledge transfers from multinational enterprises (MNEs) to 
indigenous Chinese suppliers and conclude that the type of knowledge transferred 
(technological or managerial knowledge) influences the relationship and cooperative 
activities between the actors.  
Moreover, in most of the studies mentioned above a HQ – subsidiary or subsidiary – 
subsidiary perspective is adopted, and in addition to those perspectives, a third stream which 
deals with reverse knowledge flows has emerged (cf. Mudambi, 2002; Napier, 2006). 
KS contributions related to activity are, for example, when Lawson et al. (2009) approach the 
area from a background in Operations Management and New Product Development (NPD). 
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They study the relationship between formal and informal socialization mechanisms and 
knowledge sharing within inter-organizational development teams. Their conclusion is that 
informal, rather than formal, socialization mechanisms are the most important means of 
facilitating knowledge sharing within such teams. Kalla (2005) addresses the issue of 
knowledge sharing from a background in communications. She focuses on communication 
and the relation between integrated internal communications and knowledge sharing. 
Effective communication if defined as “an interactive two-way communication process 
resulting in an action of decision” (Kalla, 2005; p. 304). The four communication domains that 
should be integrated are business, management, corporate, and organizational 
communication. Kalla’s conclusions include that knowledge sharing should be seen as a 
function of integrated internal communications. 
The Research Model 
The previously identified components are synthesized into a research model for knowledge 
dissemination that is used in this thesis, in order to structure this thesis and the related 
research.. This model includes the five components: Actors (which includes both source and 
recipient), Content, Context, Media, and Activity (see Figure 3 below).  
 
 
Figure 3: The research model 
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Each of these five components consists of several associated factors (or just factors) in the 
same way as the model presented by Duan et al. (2010). This research model will be used to 
structure the following sections and chapters, but also as the base for the analysis, the 
conclusions and implications in following chapters.  
2.2.4 Factors influencing knowledge dissemination 
It is necessary to try to get a better understanding of what influence the outcome of 
knowledge dissemination activities in order to improve and manage the utilization of 
knowledge. The literature on KT and KS is extensive and there are numerous authors who 
have identified different factors that influence these processes. A complete compilation would 
be too extensive so this will not be done. Instead, central contributions that are used to form 
a base of factors influencing knowledge dissemination are summarized in Table 1 below.  
Table 1: A summary of factors influencing knowledge dissemination  
Component in 
the Knowledge 
Dissemination 
Model 
Influencing factors Authors 
   Actor, source Articulability. Embeddedness. 
Protectionism. Ability to share. 
Ambiguity 
Cummings and Teng, 2003; 
Riege, 2005; Minbaeva and 
Michailova, 2004; Simonin, 1999 
   Actor, recipient Learning culture. Priority. Absorptive 
capacity. Knowledge level. 
Cummings and Teng, 2003; 
Kayes et al., 2005 (in Duan et al., 
2010); Szulanski, 1996; Mu et al., 
2010; Attewell, 1992; Riege, 2005 
   Actors Knowledge distance. Openness. Trust. 
Motivation. Age distance. Gender 
distance. Leadership. 
Gupta and Govindarajan, 2000; 
Delios and Björkman, 2000; 
Minbaeva et al., 2003; Osterloh 
and Frey, 2000; Szulanski, 2000 
(all in Duan et al., 2010); 
Cummings and Teng, 2003; 
Riege, 2005; Goh, 2002; Kalling, 
2003 
   Content Causal ambiguity. Type of knowledge Goh, 2002; Szulanski, 2000 (both 
in Duan et al, 2010); Szulanski, 
1996; Riege, 2005 
   Media Linguistic distance. IT-systems. 
Communication channels. Transfer 
channels. 
Kayes et al, 2005; Syed-Ikhsan 
and Rowland, 2004 (all in Duan et 
al, 2010); Schomaker, 2006; 
Ambos and Ambos, 2009; 
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Davenport et al, 1998; Rhodes et 
al, 2008; Riege, 2005 
Context Strength in ties between groups. 
Organizational distance. Physical 
distance. Physical space. Distance 
between norms. Cultural distance. 
Learning/sharing culture. KM 
integration. Organization size. 
Organizational priority. Environmental 
uncertainty. Relationship. Social 
capital. Available/suitable space. 
Available time. 
Hansen and Løvås, 2004; Abou-
Zeid, 2005; De Long and Fahey, 
2000; Goh, 2002; Ipe, 2003; 
Schlegelmilch and Chini, 2004; 
Inkpen and Pien, 2006; Seibert et 
al, 2001 (all in Duan et al, 2010); 
Hansen, 1999; Nonaka, 1994; 
Cummings and Teng, 2003; 
Albino et al, 1998; Riege, 2005; 
Ambos and Ambos, 2009; Goh, 
2002; Liao and Hu, 2007 
Activity Frequence/intensity in transfer 
activities 
Cummings and Teng, 2003 
   
The term barriers are used in the majority of papers addressing factors that influence 
knowledge dissemination.. Other terms that can be found are enablers or facilitators 
(depicting factors with positive influence), constraints (depicting factors with negative 
influence) or influencing factors (depicting a neutral position).  
There are numerous studies on possible knowledge transfer barriers and facilitators8 within 
the management area however there are few extensive compilations. Furthermore, within the 
KT area there is a couple that stands out. Cummings and Teng (2003) and Duan et al. 
(2010) have already been presented in chapter 2.3.1. Another example of an overarching 
compilation is provided by Riege (2007). He proposes actions to overcome knowledge 
transfer barriers in MNCs and he addresses 20 different individual, 14 organizational, and six 
technological barriers. However, he partly bases his advice on findings described in a 
previous paper (Riege, 2005) in which he presents 39 knowledge-sharing barriers divided 
into 17 individual, 14 organizational, and 8 technological. This creates confusion, since it is 
not clear what the author means when it appears that he uses the terms as substitutes for 
one another. Two papers which focus on KS are Wang and Noe (2010) and Søndergaard et 
                                               
8
 Riege (2007) refers to Argote (1999), De Long and Fahey (2000), Gupta and Govindarajan 
(2001), Kogut and Zander (1996), Michailova and Husted (2003), Minbaeva et al.(2003), 
Möller and Svahn (2004), Nahapiet and Ghoshal (1998), Riege (2005), and Sveiby and 
Simons (2002). 
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al. (2007). Thus, in Wang and Noe (2010), three other categories are used (environmental, 
individual, and motivational factors) in which multiple sub factors are included, while in 
Søndergaard et al. (2007), three categories (leadership, organizational, and individual 
factors) and three sub-factors (trust, individual motivation and geographical location) are 
examined. However, neither of the categorizations used include any qualitative dimension 
other than the occasional use of barriers, enablers, facilitators, or constraints. Nor are there 
any known authors that have discussed a compilation of influencing factors from that 
viewpoint.  
2.3 Identifying and formulating research questions 
Furthermore, in Schwartz’ (2006) thorough exposition on Knowledge Management, he 
resembles KM with a multilayered onion so that we find the theoretical and philosophical in 
the core, then the next layer consists of KM processes, with the main one’s being 
Acquisition, Organization, and Distribution. The third layer consists of organizational, social, 
and managerial elements. The fourth layer includes supporting and enabling technologies. 
One could argue that all concepts mentioned in each layer are important. However, since no 
knowledge would spread within an organization without knowledge dissemination across 
organizational interfaces, this is highly relevant. However, in the fourth layer, most of the 
terms mentioned are related to IT-systems, which is why it seems particularly important to 
also address aspects of IT-systems.  
What can be seen in this chapter, are the close connections between research within the 
product development, production development, and KM areas. This is also supported by 
Verona (1999), who states that the design of new product development work is well rooted in 
KM. Furthermore, in all three areas are studies that deal with the issues of overcoming (or 
bridging) the gaps between product development and manufacturing. There are several 
studies that identify and discuss barriers and factors that influence knowledge dissemination, 
or efficiency in the product realization process. There are also a number of studies in which 
barriers and factors are categorized. However, there are few that take an integrated 
perspective and combine the findings in order to provide a more comprehensive description 
and even fewer that focus on the relative effects of the influencing factors from this integrated 
perspective. This is the overarching idea behind this thesis. It is therefore relevant to focus 
the exploration here to factors influencing knowledge dissemination in the interface between 
Product Development and Manufacturing. 
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Moreover, out of the support functions mentioned by Gabrielsson (2002) as required by 
product development and production, IT support can be regarded as the relative newcomer. 
At the same time, this is an area of technology that has developed quickly and has 
profoundly impacted the traditional product realization process during the last 20 years. 
Within the KM area there are several research streams that focus solely on IT solutions 
related to the capturing and dissemination of knowledge within and between organizations. 
However, this is still an area that deserves further attention since there are important aspects 
of use of IT for KM purposes combined with practical product realization work that needs to 
be more thoroughly researched. Examples are the introduction of computer based (or virtual) 
prototypes in product verification, and the use of IT in knowledge dissemination between 
geographically separated organizational units. This is why the first research question is 
stated as follows: 
RQ 1: How can an introduction of IT-based media for knowledge dissemination 
affect product and production verification processes? 
This RQ has been treated primarily in Papers I and II, but also to a limited extent in Paper IV. 
Furthermore, in previous research on Knowledge Management in MNCs the use of IT-based 
solutions such as the media via which knowledge is disseminated is of particular interest. At 
the same time the interface between Product Development and Manufacturing has been 
identified as of particular interest in the section treating the Product Realization Process. 
However, both areas deserved further attention. The second research question is therefore 
formulated as follows: 
RQ 2: How can an increased use of IT-based media affect knowledge dissemination 
in the interface between Product Development and Manufacturing? 
This research question has been treated primarily in Paper IV. 
The third research question is derived from the increased practical challenges arising with 
increased globalization, namely to be able to manage knowledge dissemination in a 
geographically dispersed corporation, and in the present literature various barriers for KT and 
KS have been identified and classified. However, there has been no categorization based on 
the barriers’ (or more accurately - the influencing factors') relative impact on knowledge 
dissemination. 
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The RQ 3 is stated as follows in order to enable management of knowledge dissemination 
through management of factors influencing knowledge dissemination: 
RQ 3: How can factors be classified to enable management of – and influence - 
knowledge dissemination? 
RQ 3 has been treated primarily in Paper V, but also to a certain extent in Paper IV and to a 
minor extent in Paper II. 
Factors influencing knowledge dissemination have been identified for both KT and KS and 
these two concepts are used for several organizational levels.  It is therefore important to 
clarify whether there is any underlying difference in the use of these two concepts, in order to 
understand whether there is a qualitative difference in how the previously identified factors 
affect knowledge dissemination. This high relevance has previously been identified in 
chapter 2.2. Therefore, a prerequisite for answering RQ 3 – and RQ 2 partly - is to 
understand how the two terms constituting knowledge dissemination can be 
contradistinguished, and in order to create such understanding the theoretical study leading 
up to Paper III was conducted. Paper III can therefore be seen as underlying both Paper IV 
and V. 
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3 Method 
The different methods used for each piece of research performed are presented in this 
chapter. Thus, in the first section, the research purpose, framework, and reasons for the 
methodological choices made are presented, and in sections 2-5, data collection, sample 
selection and analysis for the studies contributing to this thesis are shown. 
3.1 Introduction 
When studying knowledge dissemination, there are (at least) two actors that are of interest: 
someone harboring knowledge and someone meant to obtain knowledge. Moreover, in some 
of the empirical studies only one part of this combination has been studied, and only 
representatives from product development units were respondents in the investigations 
leading up to Paper IV, and also in some of the investigations leading up to the empirical 
support for Paper V, few representatives from the manufacturing units were involved.  
As for any lengthy research, contextual factors have changed several times during this 
research process. For example, today it is common that individuals working with product and 
production development within industry have more extensive experience in international 
cooperation. This affects several of the factors influencing knowledge dissemination. Another 
change is the development of IT-tools, which has changed the possibilities of making 
knowledge explicit and of incorporating information about products and production solutions 
into IT support systems. This can make some of the early work (in Papers I and II) seem 
outdated. Even though this can be true for the specific solutions, it is not valid for the 
underlying mechanisms.  
During this research process, my views on knowledge have changed (for an elaborate 
description, see the foreword), which has mainly resulted in two things: 1) The term 
knowledge transfer is used quite stringently in Papers I and II to denote knowledge 
dissemination. However, from a view of knowledge as a subjective contextual construct, the 
wording “transfer” can be questioned. 2) The studies resulting in Papers IV and V were not 
originally focused on knowledge sharing between individuals, but on knowledge 
dissemination within (and between) organizations. However, this does not mean that 
knowledge sharing cannot be analyzed based on these studies, but only that wordings in 
interview guides and questionnaires in the appended papers are related to organization. 
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3.2 Research Process 
Therefore, as the research regards communication and knowledge dissemination, which is 
clearly related to the social context, and the RQ’s are “how”-questions a qualitative approach 
is preferred (Yin, 2009). However, in order to explore a wider empirical base (relevant for RQ 
3) certain research items benefit from a more quantitative, cross-sectional approach. Finally, 
in order to deepen the understanding of the phenomena observed in the initial qualitative - 
and the subsequent quantitative – studies, another qualitative study could be performed in 
line with the reasoning by Miles and Huberman (1994, p. 41).  
During the initial part of the studies (1999-2002), the principal orientation to theory’s role in 
relation to research was clearly inductive (Bryman and Bell, 2007). Empirical observations 
were performed guided by a belief that this area of research had high industrial relevance             
and that it was important to try to measure the outcome of the verification process to be able 
to compare the effects of a change at the case companies. From those observations an 
understanding developed which in turn led to the development, in Paper II, of a theoretical 
model (The Knowledge Transfer in Verification Processes model, or KTVP), to explain the 
change.  
During the latter studies (2005-2010) a more varied approach has been pursued, even if the 
overarching orientation is still towards induction. However, for the study resulting in Paper IV 
more of a deductive approach was taken. This study was inspired mainly by theories 
underlying the KTVP model from which a set of concerns were derived, questions to a web 
survey developed, research sites and subjects selected, survey administered, data 
processed and analyzed and conclusions drawn. Thus, very much in line with the main steps 
of a quantitative research strategy as presented by Bryman and Bell (2007, p. 155). The 
reason for this change in research approach is mainly personal. The author had a desire to 
try to perform research in a different way than previously. This approach was found suitable 
when the expansion of the research settings and the slightly changed focus enabled another 
approach. The expansion meant changing from knowledge transfer within a single company 
with geographically co-located units to knowledge sharing within companies with 
geographically dispersed units. The changed focus meant going from the quantitative 
outcome of verification processes to knowledge related issues. 
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Thus, in the study resulting in Paper V, an inductive approach was again taken. Furthermore, 
from the previous studies, there were indications that the factors influencing the knowledge 
sharing process did not have the same impact everywhere; that they were situational. 
However, the prevailing theories did not seem to take this enough into consideration, but 
were much more positivistic and objectivistic than what was found to be suitable for research 
on this kind of phenomenon. 
However, when looking at the entire PhD process leading up to this thesis, the research 
approach is very similar to the research strategy “Systematic Combining” as presented by 
Dubois and Gadde (2002). This is an iterative approach in which the theories coming out of 
the initial studies are verified in later studies which are followed by new studies which 
generate new theories. During research processes as long as this one, this is a logical 
consequence since it is difficult to pursue one orientation over this kind of time period. 
Alternative theories to the one’s originally used and developed are brought forward by other 
researchers and these theories need to be taken into consideration in order for the later 
studies to be relevant and up-to-date.  
The epistemological orientation has also changed during these studies. Initially, it was a 
more positivistic view grounded in the author’s background as an engineer. The latter parts 
of these studies have been influenced by colleagues coming from other backgrounds which 
have brought an increasingly interpretive view.  
Even if there is a change in the authors view on scientific knowledge and the mechanisms 
affecting knowledge transfer and knowledge sharing, the ontological orientation is still more 
objectivistic than constructionist.  
3.3 Overview of the main empirical studies – Methods used and 
Research quality 
This thesis is mainly based on five empirical studies (Studies 1-5), summarized in 
chronological order in Table 2. Therefore, in the following sections, the studies related to the 
four empirically based papers will be briefly described and the research quality will be 
discussed. The literature review leading up to Paper III – and performed to answer RQ 3 - 
will not be described here (for details, see the appended paper).  
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Table 2: Overview of the connections between the empirical studies, resulting papers and 
research questions 
Empirical 
Studies 
Year Unit of study Data collection 
methods 
Resulting 
paper 
Connected 
to which 
RQ 
1 – Volvo Car 
Corporation, 
part 1 
1998-
1999 
Manufacturing 
ramp-up 
processes, work 
teams, 
individuals 
Semi-structured 
interviews, 
archival records, 
documentation, 
informal 
discussions and 
direct 
observations 
Paper I 
and II 
(2001, 
2006). 
RQ 1 
2 – Volvo Car 
Corporation, 
part 2  
1999-
2000 
Product and 
process 
verification 
processes, work 
teams, 
individuals 
Semi-structured 
interviews, 
archival records, 
documentation, 
direct and 
participant 
observations 
Paper I 
and II 
(2001, 
2006). 
RQ 1 
3 – Volvo Car 
Corporation, 
part 3 
2000-
2001 
Product and 
process 
verification 
processes, work 
teams, 
individuals 
Semi-structured 
interviews, 
Archival records, 
documentation, 
direct and 
participant 
observations 
Paper I 
and II 
(2001, 
2006). 
RQ 1 and 
RQ 3 
4 – 
Knowledge 
Transfer in 
MNCs 
2009 Product 
development 
units, managers  
Web based 
questionnaire 
Paper IV 
(2012) 
RQ 1, 2 
and RQ 3 
5 – 
Knowledge 
sharing in 
MNCs 
2005-
2010 
(main 
parts 
2007 
and 
2008) 
Product 
development, 
industrialization, 
and 
manufacturing 
units. Managers, 
supervisors, 
assembly staff 
Semi-structured 
interviews, 
documentation, 
informal 
discussions, web 
based 
questionnaire, 
and direct 
observations 
Paper V 
(2013) 
RQ 3 
 
- 31 - 
 
3.3.1 Methods used and research quality - Studies resulting in Papers I and II 
The empirical investigations that resulted in Papers I-II were performed during the time span 
1998-2001. They have previously been presented in more detail in Paulin (2002) so I will 
therefore refer you to that source for a fuller description. Here, the core characteristics are 
highlighted and evaluated.  
The investigations were performed within three different studies (Study 1, 2 and 3). All of 
them can be classified as case studies or comparative studies if they are viewed separately. 
They can also be classified as one longitudinal case study if viewed as a single unit. 
Generally speaking, the list of data collection methods suitable for case study research is 
long. However, according to Yin (1994) there are six different types that are more useful; 
namely archival records, direct observation, documentation, Interviews, participants 
observation and physical artifacts.  
Study 1 was performed during the manufacturing ramp-up phase within a product 
development process. Here, mainly historical recollections of the process were gathered 
through semi-structured interviews, archival records and documentation were used and 
informal discussions and direct observations were performed. 
The archival records consisted mainly of data related to the outcome of the verification 
process which were collected solely from secondary sources. The documentation used was 
primarily background material about the company, products and process descriptions. The 
informal discussions were held with individuals participating in the studied process and the 
direct observations consisted mainly of passive participation during project meetings. The 
observations were made prior to the formal start of these PhD studies, namely during the 
completion of a master thesis (Palmqvist and Paulin, 1998).  
Studies 2 and 3 were also performed during a product development process. This time it was 
performed in real time during the product and process verification part, which was an earlier 
part of the process. Here, five of the six preferred types of data collection were used. The 
primary source of information was the interviews performed with participants in the 
verification process. The interviewees selected needed to be able to compare the current 
process (Process 3) with the two processes to which the comparison was made (Process 1 
and 2). They should also represent the different functions participating in the verification 
process (R&D, Industrialization and Manufacturing) and represent both the perspectives of 
managers and workers in order to increase fairness (Lincoln and Guba, 1985). The outcome 
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of the processes was measured by the company itself, and in order to get hold of it archival 
records in the form of historically collected data and documentation in the form of company 
internal reports were used. Direct and participant observations were also performed during 
these studies. Direct observations were primarily performed during the verification meetings 
when the functional representatives met to evaluate the current product and process 
solutions. Participant observations were performed during meetings leading up to, or as 
follow-up meetings to, the verification meetings. 
Therefore, in order to evaluate the quality of data in quantitative research, one would discuss 
different aspects of reliability and validity (external, internal and construct), and in the authors 
licentiate thesis these concepts were used to evaluate Study 1-3. Moreover, in this thesis, 
the discussion on research quality is instead based on terms more appropriate for qualitative 
research in general, and for research on a concept so closely connected to interpretivism 
and constructionism as knowledge sharing is, namely trustworthiness (Lincoln and Guba, 
1985; Guba and Lincoln in Denzin and Lincoln (eds.), 1994). Trustworthiness is made up of 
four criteria, credibility (paralleling internal validity), transferability (paralleling external 
validity), dependability (paralleling reliability), and confirmability (paralleling objectivity) (Guba 
and Lincoln in Denzin and Lincoln (eds.), 1994).  
Bryman and Bell (2007) propose that the researcher should ensure that a good research 
practice is ensured, and that the findings are submitted to the people studied for 
confirmation, in order to increase the credibility of these studies. During studies 1-3 
respondent validation was used in order to secure the accuracy of the descriptions built on all 
of the types of data collection that were previously mentioned in Section 3.2 and 3.3. The 
effects of not letting the respondents comment on the descriptions until they were compiled 
from several different sources can be regarded as something that has a negative impact on 
the credibility. However, at the same time, it admits that a fuller description is validated, 
which would suggest that the respondents get to validate their statements in context. This is 
strengthening from the perspective of researcher with a constructionist predisposition..  
The transferability of these studies should be judged from two perspectives. Firstly, in Paper I 
and II and in the licentiate thesis (Paulin, 2002) descriptions of the study objects are given 
Geertz (1973a in Bryman and Bell, 2007; p. 413) advocate that thick descriptions are 
produced in order to secure transferability. Secondly, since 2002 the findings have been 
presented and discussed with many practitioners -from manufacturing and R&D- from other 
companies in the same, as well as from other, industries. The responses that have been 
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received indicate that their view is similar to the one put forward here. This ensures that the 
results from these studies have a relatively high degree of transferability. 
The dependability of the results from a qualitative study can be ensured through taking and 
keeping complete records of all phases of the research process (Lincoln and Guba, 1985). 
Therefore, in these three studies, vast volumes of material from secondary sources such as 
company-internal reports, process descriptions, and process output were collected. This 
material is unfortunately classified by the company, so the possibility for external auditors to 
evaluate this material is small, and in addition to this, interviews were performed. However, 
due to the informal nature of the interviews, they were not taped and transcribed. Instead 
notes were taken by the researcher during the interviews and transcribed afterwards. 
According to Lincoln and Guba (1985) this decreases the dependability of these studies, so 
the overall judgment is that the dependability of these studies is lowered.  
The fourth trustworthiness criteria brought forward by Lincoln and Guba (1985) is 
confirmability. They propose that establishing confirmability should be an auditor objective. 
Thus the readers of this thesis have to make up their own mind on this issue. However, the 
author has tried to be aware of his personal values and biases towards certain appealing 
theories and sources such as Szulanski (1996) and Nonaka and Takeuchi (1995) when 
performing these studies. 
Paper I was written early in the research process and more than ten years ago. The IT-tools 
that were in focus during these early studies have been significantly developed during the 
last ten years, which has created changed prerequisites for the product and process 
verification processes that were studied. The results and conclusions could have come out 
quite differently if these studies had been replicated today. However, their contribution in 
terms of underlying process understanding and initial insight into influencing factors in this 
organizational interface is significant. Paper II is the stronger of these two papers, in that it 
has strengths both empirically through the in-depth case studies and theoretically through its 
development of current theories in the area. The conclusions in Paper II are also more 
applicable thanks to their less technology-specific character.  
3.3.2 Methods used and research quality - Study resulting in Paper IV 
This paper clearly differs from the others through its quantitative research strategy and cross-
sectional research design. Here, a web-based survey was used to capture information in 
order to examine relations between the use of different communication channels and 
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knowledge carriers, and the perceived quality on intra-organizational knowledge sharing and 
cooperation.  
The following concepts will be used in order to evaluate the research quality of Paper IV: 
Reliability, replicability, and validity. Bryman and Bell (2007) address the issue of quality in 
cross-sectional research in general. They state that reliability and measurement validity 
should be evaluated no differently than other quantitative studies, replicability demands well 
described procedures, internal validity is typically weak due to the difficulty to establish 
causal directions from the data, external validity is questionable when non-random methods 
of sampling are employed and ecological validity may be jeopardized. 
Bryman and Bell (2007) highlight three factors that need to be taken into consideration in 
order to evaluate reliability.  These are stability, internal reliability and inter-observer 
consistency. The stability is normally measured through a test-retest method. Moreover, in 
this case, this was not done due to the cross-sectional design, which excludes follow-up 
measures. Therefore the stability of this study is unclear. Internal reliability was tested 
through calculations of Cronbach’s α values for three main factors (see Paper IV for details). 
Inter-observer consistency has been attempted through a single researcher approach, which 
decreases the risk of lack of consistency. 
Furthermore, in order to establish measurement validity only measures ensuring face validity 
were taken. The questionnaire was pre-tested by both experts on surveys and academic 
experts and experienced practitioners within the researched area. A minor pilot test with 
three respondents was also performed.  However, no measures ensuring concurrent, 
predictive, or construct validity were taken. The replicability of the study should be evaluated 
through the description of the research procedures (see Paper IV for details). Here, the 
procedure is described in detail. Internal validity can be classified as low. However, since the 
aim was not primarily to establish causal directions but to examine relations, this is not as 
important. Since non-random sampling is used, one should be careful when proclaiming 
external validity. However, for the selected business areas the external validity can be 
regarded as better than that of companies in general. 
However, for Paper IV, the deficiencies mentioned above should be noted and some 
carefulness should be used regarding the conclusions. Nevertheless, it has value thanks to 
findings in studies performed in other contexts that support these findings. However, it is of 
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great value as an exploration and examination of an area new to this researcher and as an 
attempt to broaden the methodological toolbox and understanding..  
3.3.3 Methods used and research quality - Study resulting in Paper V 
The studies performed to collect information to Paper V can be categorized as a multiple 
case study (Bryman and Bell, 2007) comprising mainly of information from y four Swedish 
multinational companies. The main method of data collection was interviews with 
representatives from primarily R&D and Industrialization units in these companies, but also 
with some supervisors and assembly staff at manufacturing units. The interviews included 
both structured ones as well as informal discussions performed within a five-year time span.  
Other sources include written ones such as official company documentation, in-company 
material and a questionnaire (the same as for Paper IV). Official documents have been 
collected primarily via the Internet and in-company material has been supplied by 
interviewees as well as by other representatives from the companies.  
Here, the research quality is again evaluated in terms closely connected to the interpretive 
and constructionist nature of knowledge sharing, namely trustworthiness and its four criteria: 
credibility, transferability, dependability, and confirmability. Therefore, to ensure credibility, 
interviews and discussions were both structured and informal, broadly spread in the 
companies, validated by respondents, and the information was triangulated by means of both 
official and un-official documents. The descriptions should enable readers to make their 
judgment about the possible transferability of the study. Therefore, in order to increase the 
dependability, records of the research process have been kept as far as possible and other 
researchers (primarily closely associated) as well as students (on two main occasions) have 
been involved in various parts of the study, which has enabled auditing. Early research 
results have also been presented at two international research conferences to receive 
comments from the research community. Confirmability is established through the efforts of 
the researcher to stay as objective as possible. This has been attempted via ongoing 
discussions with colleagues throughout the study. 
This paper is stronger in comparison with Papers I and IV, in terms of its theoretical support 
as well as the depth in the empirical material. It is comparable with Paper II through its 
enhancement of current theory and it is stringent in its position in the fuzzy terminology 
landscape. Therefore, as regards the applicability of the conclusions, this is high thanks to 
the broadened empirical base.   
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3.4 Distribution of work in studies and paper realization 
Three of the papers included in this thesis are co-written with other researchers. Thus, in 
order to clarify my own contribution, the elements in which the co-authors have contributed 
are presented here (detailed descriptions can be found in each appended paper). For Paper I 
the general research questions were developed by me and my co-author jointly. The 
research object was identified and selected by my co-author. This was also relevant for 
Paper II, since the studies leading up to Paper II were a continuation of the studies 
performed for Paper I. The entire process leading up to Paper III was performed in 
cooperation. During study resulting in Paper IV, six students performing their bachelor’s 
thesis were involved during the selection of subjects, data collection, and initial interpretation 
of data. The general research questions were formulated by me, the industries selected by 
me, data analysis and interpretation in its current form was performed by me, and the 
conclusions were drawn by me. The students identified the companies, designed the 
questionnaire draft, set up the web based questionnaire solution and distributed the 
questionnaire to the selected companies. Regarding Paper V, two other bachelor students 
transcribed all interviews and performed the initial interview with company Gamma together 
with me. My co-author, Mats Winroth, contributed from the second paper draft and forward to 
improve the quality of the paper.  
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4 Summaries of the appended papers 
This thesis is based on five appended papers, and they are presented briefly in sequential 
order. Papers I and II originate from studies performed mainly at Volvo Car Corporation 
(VCC) and the automotive industry. Paper III is a theoretical paper dealing with the three key 
terms knowledge transfer, knowledge sharing and knowledge barriers. Papers IV and V use 
empirical observations from product realizing industries such as telecommunications, 
industrial machinery and manufacturing. 
4.1 Paper I 
The background for the study leading up to Paper I was the growing need for decreased 
product development time and cost within the automotive industry. Several different 
strategies and methods were used by companies all over the world, and among them we find 
Toyota Production System (or Lean Production), Design for Manufacturing (Susman, 1992) 
and product modularization (Sundgren, 1998; Holmqvist, 2004; Persson, 2004). The 
development line that was studied here was the use of IT-tools in R&D processes, more 
specific in the final verification process which was a scarcely studied area at that time. 
This paper’s main objective was two-fold: 1/ To present the trends in product and process 
verification at that time. 2/ To highlight the effects on product development performance (in 
terms of quality, time and costs) when virtual methods were used instead of physical. The 
paper builds on findings from Paulin and Lindér (2001), and probes deeper into the 
influencing factor “Method”. Furthermore, in Paulin and Lindér (2001) four influencing factors 
(organization, method, product and process) were studied. There is also a stronger focus in 
this paper on knowledge transfer and creation. 
A case study approach (Yin, 1994) was used in order to meet the second objective (the first 
objective was met through a literature study and discussions with company representatives). 
The main source of information was interviews (14 in total) with representatives from the 
R&D department, the verification support organization and the manufacturing department. 
Information was also gathered through informal discussions with people involved in 
verification as well as through studies of information in company databases. Meetings were 
attended where different aspects on verification were discussed. Finally, two verification 
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series were attended. All in all, the activities can be classified as participant observations 
(Bryman and Bell, 2007). 
The main findings include the outcomes of the verification process. The outcome parameters 
were time, cost, and quality. The time span for all verification activities was decreased by 
4.3% from Case 1 to Case 2. The costs for prototypes built during verification decreased by 
73.6%. Again, the quality related outcome was ambiguous in that the number of potential 
quality problems found (i.e. issues that might have resulted in problems but were discovered 
during the verification activities) decreased by more than 72%. The proposed explanation is 
that product newness for the product in Case 2 was significantly less than for Case 1. The 
degree of commonality between the products was estimated by company representatives to 
be approximately 55%. This would mean that many of the potential quality problems had 
already been solved during the verification process in Case 1.  
4.2 Paper II 
The background for this study was the growing need for decreased product development 
time and cost within the automotive industry and the increased use of computer based tools 
in product realization processes. Moreover, in addition to this, knowledge issues in product 
development are mentioned as something that has been studied to larger extent, but that 
studies related to knowledge issues in the Prototype Building phase (described by 
Wheelwright and Clark (1992) as one of the main product development phases) are scarce. 
The purpose of this article is to analyze how the use of virtual prototypes affects knowledge 
creation within product and process verification units, and knowledge transfer between 
product development and manufacturing units. 
Therefore, in order to fulfill the purpose, a theoretical model of knowledge transfer in 
verification processes named the KTVP model (see Paper III for details) was developed 
based on the organizational knowledge creation model by Nonaka and Takeuchi (1995) and 
Szulanskis studies on knowledge transfer (Szulanski, 1996). Tell’s (2001) ideas on 
justification are included in the theoretical frame for a certain phase in the knowledge transfer 
process. 
Once again the method used here is the case study approach since this paper builds on the 
same empirical base as Paper I. This paper is also supported by material from an additional 
case study performed mainly by two students as a part of the work with their master thesis at 
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another Swedish automotive company. Additional details on methods used can be found in 
the appended paper. 
The main findings in this paper are strongly connected to the research questions in this 
thesis. Conclusions are drawn from an analysis conducted through the use the KTVP model 
and the conclusions in the paper are (quoted from Paulin, 2006, p. 187):  
• The introduction of virtual prototypes in the verification process resulted in clearly 
changed prerequisites for knowledge transfer and creation 
• These changes arose mainly in the phases incoming knowledge transfer, creating 
concepts, and justifying concepts, although the efficiency in the other phases was 
also affected by this introduction 
• The use of computer created images obstructed the creation of shared mental 
models during incoming knowledge transfer since the participants had difficulties 
utilizing imitation and practice to strengthen the tacit knowledge 
• The participants’ lack of experience regarding working in a virtual environment 
affected their efficiency. However, the team members’ inability to externalize their 
individual tacit knowledge must be regarded as the primary reason for the difficulties 
experienced during the verification process. 
• The new method was not accepted by all of the participants. There was a need for a 
greater focus on justification activities. The possibility for the assembly staff to learn 
the new assembly sequences has decreased since the skilled workers participating in 
the verification process did not have the same possibility to practice the assemblies 
as they were used to. 
4.3 Paper III 
The background for this paper is the need to clarify terms that are of particular interest for 
this thesis. There are many different terms flying around in the knowledge management 
world and some are more important and frequently used than others. Thus, in this paper, we 
present and discuss the development and views of three terms: knowledge transfer, 
knowledge sharing and knowledge barriers. 
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Knowledge transfer and knowledge sharing are sometimes used synonymously or are 
considered to have overlapping content. There seems to be somewhat of a confusion when 
these terms are used. Several authors have pointed out this confusion while other authors 
have attempted to clarify the differences and define the terms. Knowledge barriers as a term 
seem to have a slightly more obvious content although the borders between knowledge 
barriers and connecting terms, such as “barriers to knowledge sharing‟, seem to blur 
discussions and views. 
The aim in this paper is to make a contribution in finding appropriate demarcations between 
these concepts. 
After having reviewed Knowledge Management literature, one conclusion is that the three 
terms, i.e. knowledge transfer, knowledge sharing and knowledge barriers, are blurry. 
Furthermore, for knowledge transfer and knowledge sharing, the blurriness is linked mainly 
to the fact that the analytical level each term is related to has come and gone and come back 
again, while for knowledge barriers, the blurriness comes from the development of the term. 
The mere existence of the many different categorizations of knowledge barriers implies that 
the concept itself is blurry. The concept seems clear cut and focuses on knowledge although 
it is also broad and later sources have included much more than knowledge. 
Another conclusion is that both KT and KS have different meanings depending on the 
authors’ different knowledge views (knowledge as an object - or the K-O view - and 
knowledge as a subjective contextual construction - or the K-SCC view). Also, regarding use 
of the terms, there are clear indications that authors who use the term KT have a tendency 
towards the K-O perspective, while those who use the term KS are drawn more towards the 
K-SCC perspective. The view of KBs and the interpretations of how to lower or pass a KB 
differ depending on the view. It is therefore, necessary to adapt it to the specific situation in 
order to find useful content in any definition. 
Furthermore, in this paper, effects on the terms when the two knowledge views are applied 
are highlighted. One effect would be how to manage the processes of KT and KS and KBs 
related to those processes. Therefore, if you have a K-O perspective and want to create 
good conditions for knowledge flow, you amplify the enablers, suppress disabling conditions 
and overcome obstacles, including the barriers, or in a K-SCC perspective, you focus more 
on the development of “ba” (“ba” is a Japanese word that roughly translates as “space” or 
“environment” and it was introduced into the KM sphere by Nonaka and Konno (1998)), to 
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better fit individuals who need to develop personal knowledge with the help of those who 
have already developed it.  
The clarifications are supported by examples from companies in different industries (such as 
Cargotec and IKEA) and emergency services.   
The authors of this article believe that the positive effect of KM will improve if a well thought 
out standpoint of practitioners and researchers would fit the type of problem together with the 
ontological thoughts. These standpoints also need to be considered when, for example, IT-
systems aimed at improving KM are developed so that functions and content match what is 
requested. 
4.4 Paper IV 
The background for this paper is the increased importance of good international relations for 
international companies due to the ongoing globalization trend. The globalization trend 
results in an exposure to broadened knowledge bases for these companies. Therefore, in 
order to create and sustain competitive advantages, it is important that the broadened 
knowledge bases are explored and utilized. This can be done through strong knowledge 
sharing. Knowledge sharing in international settings has received considerable attention, but 
most of these studies have dealt with knowledge sharing between Anglo-Saxon and East 
Asian countries. Few studies have dealt with knowledge sharing between Nordic and East 
Asian countries, even though the importance of this relation is significant according to 
Eurostat (2009) and even fewer studies have dealt with factors influencing knowledge 
sharing in this setting. 
The aim of this study is to examine relations between the use of different communication 
channels and knowledge carriers, and the perceived quality on intra-organizational 
knowledge sharing and cooperation between R&D units in Sweden, and manufacturing units 
in China, in international engineering companies. 
One of the objectives of this paper was to broaden the view on knowledge sharing between 
R&D and manufacturing through an increase in the number of companies and a broadened 
industry perspective combined with an international setting that none of the first three papers 
had touched upon.  
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Furthermore, in order to study relations between several different factors and to be able to 
draw more general conclusions, a cross-sectional research design and a quantitative 
research approach was used. A web based questionnaire consisting of 32 questions overall 
was designed. Moreover, in order to identify the most relevant industries to focus on, Svensk 
Näringsgrenindelning (SNI) classification was used. Four industries (Manufacture of rubber 
and plastics, Manufacture of fabricated metal products (except machinery and equipment), 
Manufacture of machinery and equipment and Manufacture of motor vehicles, trailers and 
semi-trailers) were selected based on their importance for total trade value. Additionally, the 
selected industries display a higher frequency with regards to the prerequisite organizational 
setup (R&D in Sweden and manufacturing in China) than average. One of the selected 
industries also overlaps with the companies studied for Papers I-II. Questionnaires were only 
sent out to the R&D units (not to the manufacturing units).  
The two main findings in this paper are: 
• There is an indication that a more frequent use of communication channels had a 
positive effect on perceived knowledge sharing at the same time as cooperation is 
negatively affected. Possible explanations for this include that cooperation is 
obstructed by information overload in line with reasoning by Lindkvist (2001), that the 
current level of cooperation has triggered an increase in communication (since this 
study only gives a snapshot of the situation, a definite answer cannot be given) is that 
social communication increases the perceived knowledge sharing (but not quality of 
cooperation).  
• The use of IT-based knowledge carriers (digital prototypes and common data bases) 
is positively correlated with perceived cooperation. Previous studies (Paulin, 2002 
and Paper II) have not given this kind of result. One possible explanation is that IT 
maturity has increased in the companies, and another possibility is that the 
functionality of the IT systems has increased. However, both sender and receiver 
would benefit from an increased IT maturity and high acceptance of IT-based 
knowledge carriers within their organizations. 
4.5 Paper V 
When any organization strives towards distribution or dispersion of knowledge, knowledge 
barriers should be taken into consideration. Barriers come in many forms and in order to 
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create some order among them, some authors have developed categories based on the type 
of barrier. However, there is a lack of categorizations that divide the barriers based on their 
relative effect on knowledge transfer, sharing or flow. We argue this kind of categorization is 
of higher relevance for several types of actors, from practitioners that want to manage 
knowledge dissemination and academics who want to try to optimize knowledge flows to 
academics who want to develop an improved understanding for mechanisms related to 
knowledge related issues. 
The purpose of the paper is to present a refined categorization regarding factors that 
influence knowledge dissemination and to show how previously identified “barriers” fit into 
this new categorization. 
The developed theories are supported with examples from a study performed with the 
purpose of studying how different influencing factors come into play in knowledge 
dissemination activities in four multinational companies with R&D units in Sweden and 
manufacturing units in China. The companies come from four different industries (industrial 
machinery, home furnishings, telecommunications, and manufacturing) and were selected 
based on the convenience in obtaining information. The main sources have been semi-
structured interviews and informal discussion during a five-year time span (2005-2010). An 
interview guide was used for the semi-structured interviews. Therefore, in addition to the 
formal interviews, numerous information discussions in person and via e-mail have been 
performed and different kinds of official and internal documentation have been used (for 
more details, see Paper V). 
The two main contributions in the paper are: 
• A proposed refined categorization of influencing factors based on their effect on 
knowledge sharing. This refined structure includes three categories: Facilitators (a 
factor that has a positive influence on knowledge dissemination), Inhibitors (factors 
that have a negative, moderating influence on knowledge dissemination), and 
Obstacles (factors that obstruct knowledge dissemination until certain conditions or 
levels are fulfilled). These three terms assist us in grouping influencing factors based 
on their effect on knowledge dissemination. 
• A suggested classification of influencing factors according to the refined 
categorization. The influencing factors used as examples in Paper V are classified 
and placed within the communications model proposed by Cummings and Teng 
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(2003) (see Paper V for an illustration). The examples are named with a symbol after 
each factor, denoting its particular influence on knowledge sharing. A plus sign (+) is 
used to denote a facilitator, a minus sign (-) corresponds to an inhibitor and a vertical 
line (|) corresponds to an obstacle. Identified Facilitators are: Motivation (Actors), 
Absorptive capacity (Actors, recipient), and Available time (Context). Identified 
Inhibitors are: Knowledge distance (Actors), Arduous relationship (Context), Causal 
ambiguity (Context), Geographical/physical distance (Context), Organizational 
distance (Context), Unprovenness (Content), and Linguistic distance (Media). 
Identified Obstacles are: Trust (Actors), Technical know-how (Actors, recipient), and 
Basic infrastructure and sharing capabilities (Media). 
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5 Analysis 
Thus, in this chapter, an analysis is performed in order to answer the research questions, 
followed by a discussion. This chapter also serves as base for the conclusions and 
implications presented in the final chapter of this thesis. The research model presented in 
chapter 2 and shown in Figure 4 below is used to structure the first three sections in this 
chapter. 
 
Figure 4: The research model 
 
5.1 Knowledge dissemination and IT-based media 
As has been shown in chapter 2, there is a need to study what happens when IT-based 
media as a mean for knowledge dissemination is introduced in product and production 
verification processes.  
Regarding the first component in the research model - Actors - the participants’ technical 
know-how is addressed in Paper I. The question of technical know-how was addressed by 
Attewell (1992) and his conclusions included that technology acts as a knowledge barrier. 
The results from Paper I contradict that conclusion. They do so by indicating that despite the 
 - 46 - 
 
lack of technical know-how (due to the introduction of IT-based media) negatively affecting 
the possibilities for the manufacturing representatives to disseminate their knowledge, it did 
not block it. Similar results are indicated in Paper IV, but not verified, regarding the R&D 
representatives’ abilities to disseminate their knowledge. Moreover, as regards what type of 
influencing factors the technical know-how should be categorized as, the results show that it 
is not a definite barrier. It is more that of an inhibitor. The introduction of IT-based media can 
also be analyzed in relation to motivation. One of the conclusions in Paper II is that the 
actors’ uncertainty (which was related to their motivation) leads to a lack of acceptance of the 
new work method. This new method was a result of the introduction of IT-based media in the 
product verification process. Kalling (2003) concludes that motivation affects cognitive 
factors. Therefore, the introduction affects both the acceptance of the new method as well as 
indirectly the cognitive ability to accomplish the method as intended. The risk of decreased 
efficiency is thus apparent. Additional support for the introduction’s negative influence is 
found in Michailova and Husted’s (2003) conclusion that actors’ apprehension about failures 
has a negative influence on KS. The actors’ lack of acceptance mentioned above has an 
obvious relation to their apprehension about failures, which adds to the negative influence. 
However, for MNC’s, additional negative effects can be paired with the not-invented-here 
syndrome (Katz and Allen, 1982) as long as the participation of both senders and recipients 
are not present in the design of the product and process. A final aspect in this component is 
the negative effects that interpersonal similarity (Mäkelä et al., 2007) has on KS. 
Furthermore, in Paper II, we found that the introduction of IT-based media had a negative 
effect on the actors’ shared mental models. Since shared mental models can be viewed as a 
micro-level prerequisite of interpersonal similarity, this will have a negative impact on KS.  
Thus, regarding the second component in the research model - Content - there is empirical 
evidence from Paper II that indicates that a sole use of IT-tools in not the answer when a 
complex type of content is disseminated. The theoretical model on knowledge creation and 
sharing in verification processes developed in Paper II is referred to in this part. Moreover, 
for the first phase (Incoming KT), Nonaka and Takeuchi (1995) point out that there are four 
different ways to share tacit knowledge, e.g. it can take place through dialogue, observation, 
imitation or practice. The observations from Paper II show that imitation and practice could 
not be used when IT-tools were introduced. This indication is supported by the reasoning by 
Polanyi (1966) when he states that explicit integration cannot replace its tacit counterpart. 
However, in the second phase (Creating Concepts), the difficulties for participants in 
expressing their individual tacit knowledge due to inability to draw analogies from previous 
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experience is an important observation since it causes a need for practitioners to 
complement the method with something (such as some physical artifacts) to enable 
analogies to be drawn. This should also be complemented with the findings by Pedersen et 
al. (2003), who show that explicit knowledge is more likely to be transferred through written 
or electronic modes, while tacit knowledge should be transferred via rich communication 
media. They conclude that in reality, this is seldom done, which is why a recommendation to 
anyone pursuing knowledge dissemination in MNC’s would be that they  try to analyze the 
degrees of explicit and implicit content and to design a KM system that can facilitate the 
interplay between these forms (which is clearly supported by Davis et al. (2005). The low 
acceptance in the third phase of the introduced IT-based media needs further investigation, 
since it is not clarified that it is the IT-tools that have caused this reaction. It could be the 
change in itself that triggers this reaction. 
Moreover, for the third component in the research model – Media - there are contributions 
supporting as well as cautioning the use of IT-based media and Gold et al. (2001) point out 
the necessity to invest in a comprehensive IT-infrastructure, Jarvenpaa and Staples (2000) 
conclude that actors propensity to share knowledge is significantly related to their use of 
collaborative media. McNeish and Mann (2010) conclude in a more recent paper that 
technology is less effective for the sharing of tacit knowledge. There is a discussion in Paper 
I that the use of common databases enables information sharing. However at the same time 
it creates a need for selection processes due to the vastness of information available for the 
participants in the verification activities. The conclusion is that there is an obvious need for 
effective information systems. This is supported by Edwards and Wolff (2008) who seven 
years after Paper I was presented, positioned tackling information overload as being highly 
important to deal with. Mohamed et al. (2009) also supports this when they conclude that 
integrated information and communication technologies lead to overload and, furthermore, 
that digitalization leads to knowledge dilution, “de-contextualization”. Their conclusion is that 
benefits of such systems outweigh these drawbacks. Here, the overall conclusion is, in other 
words, in line with the varying statements from other researchers.  
There are several interesting aspects related to the fourth component - Context. However 
here the main focus will be on language, since this is an ever-present fact in MNCs. There is 
a discussion in Paper I on linguistic differences between the actors. The conclusion is that 
the demands on the actors changed with the introduction of IT-based media. During the use 
of physical objects, the participants did not have to verbally communicate their knowledge to 
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the same extent as during virtual verification. After the introduction, the senders (here, 
manufacturing representatives) had to be able to verbalize what they meant since they could 
not show the recipients (the engineers) directly what they meant. The language used during 
product verification affects the transfer process. Another conclusion is that the effects vary 
depending on if the participants come from different countries or only from different parts of 
the organization. This conclusion is supported by Ambos and Ambos (2009), who claim that 
increased linguistic distance has a negative effect on KT. The introduction of IT-based media 
(in Paper I referred to as virtual verification tools) leads to one difference in language, since 
everyone involved does have the same understanding of the “computer”-language. Possible 
solutions to address these differences can be found in the empirical observation presented in 
Paper V (even though this paper does not focus on IT-based media). Company Beta utilizes 
bi-lingual intermediaries, which has a perceived positive effect on knowledge dissemination. 
Company Gammas strategy to recruit only English-speaking staff since this leads to easier 
communication than expected, is another possible solution.   
When regarding the fifth component - Activity - it is clear from the observations made in 
Paper I that IT-tools enable companies to begin verification activities earlier and to perform 
more verification iterations. This observation is clearly supported by Thomke and Fujimoto 
(2000). The possibility to begin verification activities earlier can have other significant effects 
such as an increased time for integration between individuals from different units, which in 
turn can improve the socialization phase (Nonaka and Takeuchi, 1995) which holds the key 
to knowledge creation and is an important phase for knowledge dissemination. There is an 
analysis in Paper II, in which knowledge transfer is analyzed for each phase in the 
verification process (Incoming KT, Creating Concepts, Justifying Concepts, Building 
Archetypes, and Outgoing KT). During the first phase, the results show that there were 
difficulties in creating shared mental models due to the changed work method. During the 
second phase (socialization), the results show that the participants had problems expressing 
their individual tacit knowledge due to their inability to draw analogies from their previous 
experiences. As previously mentioned, Nonaka and Takeuchi (1995) claim that this phase 
holds the key to knowledge creation, which is why the following phases will be influenced by 
the deficiencies in this phase. One important observation during the third phase (Justifying 
Concepts) was the low acceptance regarding the new work method. However, this cannot 
contribute solely to the introduction of IT-tools in this process, since it might be an effect from 
the change in itself. The main observations from the fourth phase have already been 
presented in the previous sub-section when the use of common databases was discussed. 
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The fifth and final phase (Outgoing KT) is not directly affected according to the results in 
Paper II. Instead there are secondary effects due to the deficiencies in the previous phases. 
Another aspect to observe for this component comes from another direction (namely 
Operations Management and New Product Development) when Lawson et al. (2009) 
conclude that informal socialization mechanisms are the most important means of facilitating 
KS within teams. Observations during the studies leading up to Papers I and II, showed that 
the introduction of IT-tools had a negative effect on informal socialization opportunities. This 
was relevant for the localized setting. However, in Paper IV, increased use of IT-based 
media was found to have a positive effect on perceived cooperation. One conclusion that 
could be drawn is that in the local setting, there could be an inhibiting effect, but that a 
frequent use of IT-based media at least provides the actors in the multinational setting an 
opportunity for virtual socialization. As stated in Paper II, one can also discuss whether or not 
the rise of social (IT-based) media affects this conclusion, today and in the future, when work 
relations expand beyond the work place and into the virtual sphere. 
In summary, an introduction of IT-based media for knowledge dissemination affects product 
and production verification processes for all five components in the research model.  
5.2 Increased use of IT-based media  
The second research question focuses on the increased use of IT-based media. Introduction 
of IT-based media can be interpreted as a subset of this question, which is why the findings 
in the previous section are closely related to this question. Therefore the focus in this section 
will be primarily on three out of the five components in the research model, Actors, Media 
and Context. Additionally, a more holistic perspective is taken to analyze the effects on 
crucial prerequisites for product realization processes. 
For the first component in the research model - Actors - IT-maturity is of high importance. 
The question about the influence by IT-maturity on knowledge dissemination is addressed in 
both Paper II and IV. The conclusions that both Product Development and Manufacturing 
would benefit from an increased IT-maturity and high acceptance of IT-based knowledge 
carriers within their organizations are partly supported by Huang et al. (2010) who conclude 
that effective KS depends largely on the IT infrastructure system, and that without reaching a 
reasonable level of IT-maturity, the implementation of KS would be impossible. However, the 
results are contrasted by Szulanski (1996) who address the related question of 
unprovenness and finds very weak established relationships between KT and unprovenness. 
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It should thus be noted that Szulanski does not address IT-maturity specifically, but unproven 
knowledge in general. 
The component Media includes for instance the use of digital prototypes. The observation 
from Paper IV is that digital prototypes are enabling knowledge transfer, but that supporting 
reports seem to be necessary to decrease the inhibiting effect of low acceptance is 
interesting since there seem to be few studies that have looked into this combination. There 
are several potential explanations for this observation. First, the use of written reports may 
depend on low trustworthiness in the digital prototype. Szulanski (1996) addresses a parallel 
issue in his discussion about sources that are not perceived as reliable. He builds his 
argument on prior research that shows that formal structure and systems affect the number 
of attempts to transfer knowledge and the outcome of those attempts. Second, companies 
that use digital prototypes have begun doing this recently, which is why older work methods 
linger on. Third, the IT-maturity is too low for some of the individuals involved in the transfer, 
which cause companies to complement the digital prototypes with written reports. Cummings 
and Teng (2003) presented a related finding where their hypothesis that articulability and 
transfer success would be positively correlated, was rejected. Therefore, in other words, that 
“knowledge that can be readily codified in manuals, diagrams, etc. is less likely to be 
internalized within the recipient than less articulated knowledge” (Cummings and Teng, 2003, 
p. 57). Thus, that finding would suggest that the written reports would have a less positive 
influence than those of the more flexible and unarticulated digital prototypes. Further studies 
are necessary to explain this behavior. The results from Paper IV complement the 
observations in Paper I, since positive correlations are found between the use of digital 
prototypes and perceived cooperation, and between the use of IT-based knowledge carriers 
and perceived cooperation. This contribution expands the extent of the conclusions from the 
verification activities in particular to cooperation between product development and 
manufacturing in general. Additional support is provided by Rhodes et al. (2008) in their 
conclusions that IT has a strong impact on knowledge transfer in general. 
The observation that use of IT-based knowledge carriers is positively correlated with 
perceived cooperation is not surprising. However there seems to be few studies that have 
addressed this particular issue. There are studies that address IT-systems and cooperation-
based outcome, such as knowledge management systems and productivity (e.g. Alavi and 
Leidner, 1999; Davenport and Prusak, 1998). An interesting consequence of the use of IT-
systems is presented by Makido et al. (2003) who conclude that cooperative IT-systems that 
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can be implemented with substantial internal and external cooperation, support sustainable 
competitive advantages. The use of IT-based media could, in other words, support 
sustainable competitive advantages. 
Thus, for the component in the research model - Context - one issue related to the previously 
mentioned lingual differences is how differences in organizational culture affect KD (e.g. De 
Long and Fahey, 2000; Qin et al., 2009; Mäkelä at al., 2007). There are empirical 
observations in Paper V that indicate possible solutions when Company Gamma bridges an 
intra-organizational boundary by introducing a temporary project constellation consisting of 
actors from both Product Development and Manufacturing. This solution also increased the 
trust between the actors, according to the respondents in that study. Trust has been 
identified by, for example, Davenport and Prusak (1998) as important in the sharing of 
knowledge, which is why there is a double advantage in this solution. 
The use of IT-based media for knowledge dissemination into the product realization process 
has clearly been influential from a holistic perspective, e.g., many of the conditions for 
product realization changed. Säfsten et al., (2010) presented six factors that were considered 
crucial in order to achieve efficiency in the product development / manufacturing interface. 
Several of them are influenced by this introduction to a greater or lesser extent. Early 
introduction of production into product development can be achieved as long as contextual 
factors provide advantageous conditions. The results in Paper IV support the conclusion that 
continuous communication (and improved cooperation) between product development and 
production is enabled if IT-tools are used and providing even better prerequisites, such 
factors as available time and time zone differences should be managed wisely. The feeling of 
involvement in development projects by production is not supported directly by the empirical 
observations, but an indirect relation to this factor can be indicated through the impact IT-
tools have on perceived cooperation. However, there is also a counteracting influence 
through the distancing effect that changed work methods (activities) and aggravated 
knowledge sharing due to this introduction. The influence from IT-based media on the 
possibilities of achieving the same target image has not been studied, which is why no 
conclusions can be drawn here. Additional factors deemed important for efficiency, as 
identified by Säfsten et al. (2010), include sufficient information and learning aspects. Both of 
those factors can be claimed to have been affected. Sufficient information has been affected 
in two ways: 1) IT-systems improve information sharing capabilities significantly. 2) The 
hazard of information overload increases. Mohamed et al. (2009) claim that the benefits 
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gained by using information and communication technologies outweigh such drawbacks. At 
the same time, the conclusions from Papers I and IV that both product development and 
manufacturing would benefit from an increased IT-maturity in order to share knowledge 
within the organization, are supported by Huang et al. (2010). Corporations are therefore 
recommended to attempt to countervail differences in technical know-how, as well as lingual, 
organizational, and cultural differences in order to provide advantageous prerequisites for 
these crucial factors. 
In summary, an increased use of IT-based media has a positive effect on knowledge 
dissemination between Product Development and Manufacturing provided sufficient IT-
maturity have been reached. During the development of IT-maturity, it has been shown that 
supporting physical prototypes and written reports are beneficial for the knowledge 
dissemination. 
5.3 Classification of factors influencing knowledge dissemination 
The influence from different factors on knowledge dissemination has been discussed in many 
research contributions and in chapter 2 it was stated that a complete compilation of 
influencing factors would be too extensive. For that reason, the aim here is to highlight, and 
to nuance current conclusions in this area in order to provide an improved classification of 
factors in order to enable improved management of knowledge dissemination. 
Clarification of current conclusions of influencing factors structured in line with the research 
model can be found in Appendix A. An additional discussion on the validity and applicability 
of the influencing factors previously identified by other authors, on other organizational levels 
than the original can be found in Appendix B.  
As can been seen in Paper V, most current categorizations focus on other types of 
dimensions such as individual, organizational and other factors (Lindkvist, 2001), individual, 
organizational, and technological (Riege, 2005) or personal, organizational, and 
multidimensional (Barson et al. (2000) in Schwartz (ed.), 2006). Søndergaard et al. (2007) 
indicates a more qualitative categorization when including the terms facilitators and barriers. 
The main contribution to RQ 3 from Paper V is the categorization of influencing factors, the 
FIO-structure. This structure includes three categories: Facilitators (a factor that has a 
positive influence on KD), Inhibitors (factors that have a negative, moderating influence on 
KD), and Obstacles (factors that obstruct KD until certain conditions or levels are fulfilled). 
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These three terms assist us in grouping factors based on their effect on KD. A proposed 
classification of additional influencing factors was included in Paper V and is in line with that 
categorization, in Paper V and that proposed classification is presented in Table 3. The signs 
are put into brackets for factors where clear empirical support, from original 9studies, cannot 
be found. A plus sign (+) is used to depict a facilitator, a minus sign (-) corresponds to an 
inhibitor and a vertical line (|) corresponds to an obstacle.  
Table 3: Classification of influencing factors according to the FIO structure 
Type of influence Factor Component in the 
research model 
     
+ Frequency / intensity in transfer activities Activity 
+ Ability to share Actor, source 
+ Absorptive capacity Actor, recipient 
+ Openness. Motivation. Leadership Actors 
+ 
Strength in ties between groups. Organization 
size. Relationship. Social capital. Social 
proximity. Available time 
Context 
+ IT systems Media 
     
(+) Learning culture. Priority Actor, recipient 
(+) 
Physical space. Learning/sharing culture. KM 
integration. Organizational priority. 
Available/suitable space 
Context 
     
- Embeddedness. Ambiguity Actor, source 
- Knowledge distance Actors 
- 
Causal ambiguity. Unprovenness. Arduous 
relationship. Organizational distance. 
Geographic / physical distance. Distance 
between norms. Cultural distance. 
Environmental uncertainty 
Content 
- Linguistic distance Media 
     
(-) Articulability. Protectionism Actor, source 
(-) Age distance. Gender distance Actors 
     
                                               
9
 Original studies are studies performed by authors, other than the thesis author, where 
factors influencing KD have been identified and their effects determined. 
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| Technical know-how Actor, recipient 
| Trust Actors 
| Basic infrastructure and sharing capabilities Media 
     
(+), (-) Communication channels. Transfer channels Media 
(+), (-) Type of knowledge Content 
 
This classification is a summary of previously published studies in order that external support 
can be regarded as satisfactory. A clarification of the arguments used by the original authors 
is provided in Appendix A. 
When influencing factors are structured both in line with the research model and the FIO-
structure, a compilation of factors and their respective influence on knowledge dissemination 
in MNCs can be presented (see Table 4). On the x-axis, the five components in the research 
model are shown. On the y-axis, the categories from the FIO-structure plus a separate row 
for factors with ambiguous influence are displayed. 
Table 4: A compilation of factors and their respective influence on knowledge dissemination 
 Actors  Content  Media  Context  Activity  
Facilitators  Motivation 
Leadership 
Learning 
culture 
Priority 
Openness 
 IT systems Available time 
Learning / 
sharing culture 
Integration of KM 
strategy into 
companies goals 
and strategic 
approach 
Available / 
suitable space 
Frequence / 
intensity in 
transfer 
activities 
 
Inhibitors  Absorptive 
capacity 
Embeddedness 
Protectionism / 
Knowledge 
hoarding 
Ability to share 
Knowledge 
distance 
Articulability 
Causal 
ambiguity 
 
Linguistic 
distance 
Organizational 
distance 
Physical 
distance 
Distance 
between norms 
Cultural distance 
Environmental 
uncertainty 
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Age distance 
Gender 
distance 
Obstacles  Knowledge 
level / technical 
know-how 
Trust 
    
Unclear 
influence 
 Type of 
knowledge 
Communication 
channels 
Transfer 
channels 
Organizational 
size 
Relationship 
 
 
Notable in Table 6 is that some elements in the matrix do not contain any factors and some 
of the influencing factors cannot be categorized according to the FIO-structure. These are 
observations that are suitable for future studies. There may be other studies that address 
factors that are not included in this table, which is why further literature reviews would be 
advantageous to perform. 
5.4 Discussion 
Proposed contributions from this thesis and applicability of the findings are discussed in this 
section, and in addition, some more peripheral aspects related to the research questions are 
highlighted and alternative views to Knowledge Management are addressed. 
The introduction of IT-based media into product and production verification activities 
influence knowledge dissemination (as concluded in the previous section), but are there any 
theoretical or practical consequences related to that? Early empirical research discuss both 
practical consequences for work methods (cf. Gomes de Sà, 1999) and managerial 
implications (cf. Thomke and Fujimoto, 2000), but during the studies leading up to Paper V 
(approx. 10 years later) there were representatives from several of the companies that 
displayed low awareness for primarily the practical implications for work methods. The 
strategic value was rather clear, especially regarding potential cost reductions. Already in 
Paulin and Lindér (2001), the necessity to develop work methods that enable supplementary 
learning possibilities due to the use of IT-based media that has negative effects on 
knowledge transfer possibilities were addressed. Even though the general IT-maturity has 
increased in many parts of the world since the end of the last millennium, the later studies 
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indicate that it is still of essence to work with method development in order to reap the 
benefits of technology advancements and to keep up with technology development. 
One area that is not directly included in the objective of this thesis, but still is of significant 
importance for academics and practitioners alike is knowledge creation, and this is why it 
deserves to be included in this discussion. The issue of knowledge creation can be regarded 
as a prerequisite for knowledge dissemination (Wickramasinghe in Schultz, 2006) and in 
product and process verification processes there are certain phases and activities where 
knowledge creation is pursued and desired. Thus, in Paper II, Nonaka and Takeuchi’s theory 
on organizational knowledge creation (Nonaka and Takeuchi, 1995) is adapted to fit product 
and process verification processes and that framework allows knowledge creation to be 
analyzed (as well as knowledge transfer which was its original purpose). What can be 
observed if that is done is that the introduction of IT-based media into this process affects the 
conditions for knowledge creation. Both the overall possibilities to transform tacit knowledge 
into explicit knowledge, and the possibilities of creating new concepts are negatively 
influenced. This will have practical implications for both product development and production 
development within the product realization process. Bellgran and Säfsten (2010) provide a 
thorough review of production development and they highlight obstacles and facilitators for 
knowledge transfer in the context of production system development. However, the findings 
in this thesis expand their discussion and add the dimension of knowledge creation. This 
constitutes an important element in any development activity, such as those included in 
product realization processes.  
An additional aspect is whether the findings related to the verification activities can be 
expanded to the larger domain, the general MNC setting. Empirical observations from Paper 
V indicate that factors that influence knowledge dissemination in the local - national and co-
located - verification setting (such as the inhibiting influence by knowledge distance between 
actors discussed in Paper II) are present in the expanded multinational setting. However, 
how strongly these factors influence knowledge dissemination in the two respective settings 
is not clarified in this thesis, which is why further studies are recommended. 
This thesis addresses the research questions primarily from a Knowledge Management 
perspective. However, there are other alternative research areas of streams that could be of 
interest, and this is why some of them are addressed here. 
 - 57 - 
 
The first perspective is research originating from the R&D and Operations Management 
areas. Verona (1999) states that design of new product development (NPD) work is well 
rooted in KM. Therefore, in the frame of reference, the focus is on outlining the studied area 
and to highlight interesting areas of research. The primary reason has not been to review this 
entire research area. However, this is an important area to address in this discussion. 
Coming from an academic environment from which several contributions in this area 
originate (e.g. Trygg, 1991), certain aspects of this issue might be taken for granted (such as 
the need to address technological as well as more sociological and managerial issues). 
However, this thesis will hopefully contribute to the local environment as well as the global 
academic community through its combination of technological (IT-based media), international 
(MNCs), and sociological and managerial aspects (Knowledge Management). 
The second perspective in research originates from International and Strategic Management 
areas. Paterson and Brock (2002) summarize the foundations to four streams of 
multinational management literature, of which three are of distinct relevance for this thesis: 
The HQ-subsidiary relationship stream, the subsidiary role stream and the subsidiary 
development stream. No distinctions have been made in this thesis as regards the 
relationship between the studied units. One of the companies included in the study leading 
up to Paper V (company Alpha) displays a traditional HQ-subsidiary (as in a hierarchical) 
relationship, which most likely has a strong impact on knowledge dissemination in that 
company. Other companies display other behaviors that would be relevant to analyze using 
literature from the subsidiary role stream (companies Beta and Delta from Paper V and the 
main company studied in Papers I-II) or from the subsidiary development stream (company 
Gamma and the complementary company studied in Papers I-II). Thus, in the subsidiary role 
stream, the research on Centers of Excellence (e.g. Adenfelt and Lagerström, 2006) could 
be relevant to include for most of the companies involved since there are units within those 
companies that align to those characteristics. The effect of including those research streams 
into this framework could have meant that other influencing factors such as formal judicial 
aspects between units or intellectual property rights would have received greater interest. 
The third and the fourth perspectives have been introduced in the introductory chapter, and 
touched upon when the research model was introduced, but have only been utilized to a 
limited extent this far, are the knowledge views and the interaction levels. The influencing 
factors presented in Paper V are interpreted from a Knowledge-as-a-Social-Contextual-
Construct (or K-SCC) perspective. However, since these factors can be viewed from 
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alternative knowledge perspectives, it is of interest to revisit the original interpretations and 
discuss whether the presented factors can be utilized from other perspectives such as 
interaction levels and KT or KS classification in order to expand the validity of the 
classification. Since the number of factors that were dealt with in Paper V is high, an 
overview of each factor, current knowledge classification (KT and/or KS), and interaction 
levels studied in the original sources has been analyzed (this analysis can be found in 
Appendix B as previously mentioned). To summarize that analysis, most of the influencing 
factors mentioned have already been shown to be valid for other interactional levels as well 
as for the alternative labeling (KT instead of KS or vice versa). What these perspectives 
provide can be divided into practical implications and academic contributions. 
Therefore, regarding the practical implications, these perspectives can enable better insights 
into what kind of measures that could be taken in order to utilize or minimize the effect of 
each influencing factor. If a factor is originally identified for a certain interaction level, and the 
table indicates that it can be valid for other levels, then measures on all relevant levels might 
have to be taken. If a factor, for example, is labeled KS and the conclusions presented in the 
table indicate that this factor is valid for the other label as well, KT mechanisms might be 
suitable to explore. However, such actions have not been tested thus far, and this is why 
caution should be exercised before implementing these guidelines on a broad scale. 
Furthermore, regarding the possible academic contribution, the assessments of each factor’s 
potential applicability on other interactional levels extends the current literature on influencing 
factors (e.g. Cummings and Teng, 2003; Riege, 2005; Riege, 2007; Liyanage et al, 2009; 
Duan et al, 2010). It does so by indicating that several of the identified factors can be 
relevant to address on multiple levels. Normally only one level is studied (sometimes two 
adjacent ones), which limits the possibilities for a holistic view. Some factors have been 
identified for multiple dimensions (cf. learning culture that has been identified for both actors 
(individual level) and as a contextual factor (higher level)), which is why this contribution can 
be seen as a logical extension. Another conclusion is that the use of knowledge 
dissemination as a summarizing concept encompassing both knowledge transfer and 
knowledge sharing is valid. 
A final aspect of knowledge dissemination in MNCs that seems important to give special 
attention is the study by Pedersen et al. (2003) of the performance implications of fit between 
knowledge characteristics and transfer mechanism in Danish MNCs. If one-third of 
knowledge transfer activities are performed via inappropriate media (as is found in that 
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study), significant negative impact on overall knowledge dissemination within (or between) 
organizations can be expected. Paper IV addresses similar set-ups and some of the answers 
point strongly in the same direction. The respondents, in this case representatives for the 
source, answered that transfer mechanism were selected based on convenience more than 
on the fit in relation to the characteristics of the knowledge. This type of carelessness will 
most likely result in unnecessary resources being consumed in order to disseminate 
knowledge within the MNC. 
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6 Conclusions and implications 
The purpose of this thesis was to explore factors that influence knowledge dissemination in 
product realizing MNCs. The outcome includes increased understanding regarding 
classification, quality and applicability of certain factors and also in theoretical contributions. 
The research model (Knowledge Dissemination Model) and the proposed classifications also 
open up for future research efforts in this area.  
6.1 Main conclusions 
The globalization of industry today has increased the importance for multinational 
corporations to utilize knowledge that is situated in different locations and in order to do so it 
is of the essence to understand underlying mechanisms and influencing factors. This thesis 
contributes to the possibilities for industrialists and academics alike to create a better 
understanding especially in the referred interface. 
It has been shown that the use of IT-based media to disseminate knowledge influences the 
perception of the relationship between the actors concerned, at the same time as it has a 
mainly negative influence (directly or indirectly) on all phases of the knowledge transfer 
process (as defined in Paper II). Several of the factors that are associated with the KDM 
component Actors are found to have a negative influence on KD, which is mainly supported 
by previous findings regarding factors on an individual level. Deviations can be referred to 
the particular prerequisites that introductory phase implies. Furthermore, regarding the 
second component – Content - previous studies have shown ambiguous results and here 
mainly negative effects have been observed, especially regarding KD of tacit knowledge but 
also for more explicit knowledge and information, due to information overload effects.  The 
observed effects for the third component – Media - are mixed. Positive effects, such as the 
use of common databases and communication via e-mail that enables actors to revisit and 
secure their original interpretations, have been observed. This is of particular relevance 
within time zone separated MNCs. Negative factors include the previously mentioned 
information overload aspect as well as de-contextualization. Moreover for Context, language 
distance has been in focus and here findings include that language distance exhibits the 
characters of an obstacle or an inhibitor depending of which level of IT-maturity the involved 
actors display. The mechanisms displayed when a common “computer”-language is 
introduced are similar to the one’s displayed when bi-lingual intermediaries are used or when 
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intra-organizational boundaries are bridged thanks to temporary project constellations. 
However, for the final KDM component Activity, it is clear that the introduction enables 
companies to start the KD process earlier. The results for a local setting (as studied in 
Papers I and II) indicate that there is an inhibiting effect in the first four phases in the 
knowledge creation and transfer process. However in the MNC setting, this introduction 
seems to provide an opportunity for virtual socialization, which is positive for KD.  
Therefore, regarding the effects of increased use of IT-based media in the Product 
Development - Production interface the conclusions are that IT-maturity is highly relevant for 
the Actors. Both Product Development and Production would benefit from increased IT-
maturity. However, the obstacle-like character of IT-maturity (as previously mentioned) 
implicates that this aspect should be included in recruitment processes in order to secure a 
high IT-maturity in parts of MNCs where this is not obvious. The conclusions, as regards to 
the component Media, are that the increased use is positive, in other words it is a facilitator. 
This is especially clear in organizations where actors appear to have a lower degree of IT-
maturity when the digital prototypes are supplemented by written reports. There is an 
indication that supplementing written reports has less positive influence than the more 
flexible and unarticulated digital prototypes. Moreover, for Context, the observations in Paper 
V that overarching organizational solutions (such as a boundary-bridging project) increase 
trust are positive for KD. It has also been shown that many of the prerequisites for product 
realization have changed. Several of the factors considered crucial in order to achieve 
efficiency in the product development / manufacturing interface are influenced. Early 
introduction of Production into Product Development, Continuous communication and 
improved cooperation is enabled by an increased use of IT-based media and they can 
provide even better prerequisites if time-related factors are managed to support them. But, 
on the other hand, the use of IT-based media has a distancing effect due to aggravated 
knowledge sharing and sufficient information, and learning aspects are affected in both 
positive and negative ways. 
It has been shown that several factors that influence knowledge dissemination in the local - 
national and co-located - verification setting, such as the inhibiting influence by knowledge 
distance between actors are also present in the expanded multinational setting. There is also 
evidence that several factors are applicable on multiple interaction levels such as knowledge 
distance, which can be classified as an inhibitor on an individual level as well as on group 
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and intra-organizational levels. Also, in addition, the final table in chapter 5 (the analysis) 
summarizes the conclusions regarding influencing factors. 
6.2 Contributions 
Furthermore, in the quest to fulfill the objective of this thesis, several both empirical and 
theoretical contributions can be identified. Davis and Parker (1997) classify contributions in a 
thesis within the categories evidence, methodology, analysis and concepts, and theories. 
The contributions can either be new or improved. Their classification is used in the following 
sub-sections. 
First, from the studies resulting in Papers I-II, early empirical observations of the use of IT-
based media in verification activities are provided. These studies were performed within the 
automotive industry, which was among the early adopters of this technology. This 
contribution could have been classified as new evidence if this thesis had been presented at 
the time of the study. Now the assessment is complex. This would hardly be classified as a 
contribution within the automotive industry,. However, the studies performed in other 
industries have shown that solutions developed during, and conclusions drawn in, those 
early studies are of interest for these late adopters. 
Second, an alternative categorization of factors influencing (FIOs) knowledge sharing in 
MNCs, in general and in product verification activities in particular is provided. The few 
existing categorizations available focus typically on interaction levels 
(individual/organizational) or technological dimensions (cf. Riege, 2005; ibid, 2007), or 
elements in the knowledge dissemination system (actors/context/content/media) (cf. 
Cummings and Teng, 2003; Duan et al., 2010). There are numerous studies that have 
addressed singular influencing factors and that have tried to determine their causality and 
relative strength. However, there are no previous compilations that have divided the factors 
based on their qualitative influence. Therefore, this contribution would be classified as 
improved theory. 
Third, the research model proposed is built on both empirical observations and previously 
identified elements, and this is why it is categorized as an improved concept. 
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Fourth, the use of the term knowledge dissemination including both of the two established 
terms knowledge transfer and knowledge sharing would in itself be classified as a refined 
concept in this area. 
Fifth, the final discussion indicates that the FIO-categorization has certain validity also for KT, 
and this is why this thesis can be regarded as expanding current theories on knowledge 
dissemination in the Product Development / Manufacturing interface. Chini (2005) and 
Barner-Rasmussen (2003) are two examples of researchers who have provided contributions 
regarding KT in MNCs and KS in MNCs. Their research contributions are impressive and 
have gained international recognition, which is why it is relevant to position this thesis in 
relation to those two. Chini (2005) adopts a strategic management perspective and includes 
KS in KT when she addresses the problem area. She studies intra-organizational KT 
between locally dispersed MNC units from what can be classified primarily as a “knowledge-
as-an-object” view (even though she acknowledges the idea that knowledge cannot be 
regarded as a finite resource) without limitation to certain kinds of units, and her contributions 
provide solid support for strategic decision making in MNCs. Barner-Rasmussen (2003) 
studies KS from a social capital perspective and includes KT in KS when he addresses the 
problem area due to his knowledge view. He studies intra-organizational (actually inter-unit) 
KS in MNCs from more of a “knowledge-as-a-subjective-contextual-construction”-view and 
focuses on the role of language, identity, and feedback seeking behavior without limitation to 
certain kinds of units. Barner-Rasmussens findings imply that high levels of inter-unit social 
capital is considered desirable, which in turn implies that practitioners’ actions in this area 
should be long term and enduring. This thesis is differentiated through its separate treatment 
of KT and KS, the way it encompasses several interactional levels, and since it focuses on 
one particular interface. Therefore, it can be classified as an improvement.  
Like other innovations that often consist of two or more previously known items that are 
being combined into something new and fruitful, the conclusions and suggestions here are 
the results of a similar process. Like most of research today (Desouza, 2006), the addition 
from this thesis may be regarded as incremental but since it adds new pieces to the body of 
knowledge that is science, it is of high relevance. And since these two claims are true, then 
there is novelty in this thesis.  
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6.3 Implications for practitioners 
Since the prerequisites for product realization identified by Säfsten et al, (2010) are found to 
be influenced by the use of IT-based media, it is relevant to highlight proposed measures to 
be taken to reap the benefits of this use. 
Therefore, in order to decrease the negative effects of introduction of IT-based media, the 
recommendation is to keep other contextual factors as similar to previous situation as 
possible. Already in Paper I, the necessities to develop activities such as work methods that 
enable supplementary learning possibilities were addressed. Even though the general IT-
maturity has increased in many parts of the world since the end of the last millennium, the 
later studies indicate that it is still of the essence to work with method development in order 
to reap the benefits of technology advancements and to keep up with technology 
development. 
Language issues should be taken into account during recruitment, which is of particular 
relevance in areas of low IT-maturity and/or high staff turnover since the localized language 
has similar inhibiting effects as differences in national language. 
Both the overall possibilities to transform tacit knowledge into explicit knowledge, and the 
possibilities to create new concepts are negatively influenced. This will have practical 
implications for both product development and production development within the product 
realization process.  
Anyone who pursues KD in MNC’s should try to analyze the degrees of tacit and explicit 
content in order to design or adapt the current KM system to facilitate the interplay between 
these forms. Additionally the use of media particularly suited for the different types of 
knowledge by using complementary media. This could also reduce the problems with 
information overload experienced both during introduction of IT-based media as well as 
during increased use. 
An organizational measure that is recommended to be taken is to introduce, for example, 
temporary project constellations in order to bridge intra-organizational boundaries. This 
affects not only inhibiting factors related to the organization such as trust and power 
hierarchies, but also cultural differences and language distance. 
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Since the influencing factors are contextual, the conclusions and analytical framework should 
be considered with that in mind. However, as long as that is done, practitioners from Product 
Development, Manufacturing, as well as other functions in a MNC could utilize the proposed 
framework as well as tables containing influencing factors as guidelines in organizing 
knowledge dissemination. 
6.4 Future research 
There are several different directions - both theoretical and empirical – that are possible for 
future research. 
The first direction is to include all actors in the empirical base since this study has focused on 
one actor at a time. During the initial studies, focus was on representatives from 
manufacturing and during the later studies most of the empirical material originated from the 
product development representatives. Studies on MNCs involve by definition individuals or 
organizations from different cultural backgrounds and perspectives, which is necessary to 
take into consideration when the study is designed, results are analyzed, and conclusions 
are drawn. 
Empirical observations from Paper V indicate that factors that influence knowledge 
dissemination in the local - national and co-located - verification setting (such as the 
inhibiting influence by knowledge distance between actors discussed in Paper II) are present 
in the expanded multinational setting. However, how strongly these factors influence 
knowledge dissemination in the two respective settings is not clarified in this thesis, and this 
is why further studies are recommended. 
Furthermore, other empirical directions include empirical studies to try to provide relative 
strengths of influencing factors from different contexts in order to provide a broader body of 
examples to compare and contrast future case studies with. 
The final empirical direction is to extend to current studies to be able to include potential 
factors that can be perceived only after longitudinal studies. The current studies have, 
although they were performed during a 13-year period, still not addressed this kind of factors. 
One example would be to repeat either the studies for Paper I or the study on which Paper IV 
is based.  
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A theoretical contribution would be to deepen the theoretical studies in order to firstly try to 
identify additional influencing factors, and secondly to add each factors quantitative impact or 
relative strength to the model. 
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 VI
I 
 Co
m
po
n
en
t 
in
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Au
th
o
rs
 
Ty
pe
 
o
f 
in
flu
en
ce
 
Co
m
m
en
ts
 
Co
n
te
xt
 
Cu
ltu
ra
l 
di
st
a
n
ce
 
Ab
o
u
-
Ze
id
,
 
20
05
; 
De
 
Lo
n
g 
a
n
d 
Fa
he
y,
 
20
00
; 
G
o
h,
 
20
02
; 
Ip
e
,
 
20
03
; 
Sc
hl
e
ge
lm
ilc
h 
a
n
d 
Ch
in
i, 
20
04
 
(al
l 
in
 
Du
a
n
 
et
 
a
l, 
20
10
); 
Am
bo
s 
a
n
d 
Am
bo
s,
 
20
09
; R
ie
ge
,
 
20
05
 
-
 
Du
a
n
 
e
t 
a
l 
pr
o
vid
e
 
o
w
n
 
e
m
pi
ric
a
l 
e
vid
e
n
ce
 
to
 
sh
o
w
 
th
is
 
in
flu
e
n
ce
 
a
n
d 
su
pp
o
rts
 
th
e
ir 
a
rg
u
m
e
n
t 
w
ith
 
m
u
ltip
le
 
o
th
e
r 
so
u
rc
e
s.
 
Am
bo
s 
a
n
d 
Am
bo
s 
pr
o
vid
e
 
sim
ila
r 
fin
di
n
gs
.
 
Ri
e
ge
 
re
fe
r 
to
 
n
u
m
e
ro
u
s 
th
e
o
re
tic
a
l a
n
d 
em
pi
ric
a
l s
tu
di
e
s 
fo
r 
su
pp
or
t. 
Co
n
te
xt
 
In
te
gr
a
tio
n
 
of
 
KM
 
st
ra
te
gy
 
in
to
 
co
m
pa
n
y's
 
go
a
ls 
a
n
d 
st
ra
te
gi
c 
a
pp
ro
a
ch
 
Ri
e
ge
,
 
20
05
 
(+)
 
Ri
e
ge
 
re
fe
rs
 
to
 
se
ve
ra
l s
o
u
rc
e
s 
to
 
su
pp
or
t h
is 
cla
im
 
th
at
 
w
he
n
 
in
te
gr
a
tio
n
 
of
 
KM
 
st
ra
te
gy
 
is 
la
ck
in
g,
 
it 
co
n
st
itu
te
s 
a
 
KS
 
ba
rr
ie
r,
 
bu
t p
ro
vid
e
s 
n
o
 
o
w
n
 
e
m
pi
ric
a
l e
vid
e
n
ce
.
 
 
Co
n
te
xt
 
O
rg
a
n
iza
-
tio
n
 
siz
e
 
G
u
pt
a 
a
n
d 
G
o
vin
da
ra
jan
,
 
20
00
; R
ie
ge
,
 
20
05
 
(+)
,
 
(-)
 
G
u
pt
a 
a
n
d 
G
o
vin
da
ra
jan
 
fin
d 
th
at
 
siz
e
 
o
f t
he
 
o
rg
an
iza
tio
n
 
ha
s 
a
 
po
sit
ive
 
in
flu
e
n
ce
 
o
n
 
KT
.
 
Th
is 
is 
di
sp
u
te
d 
by
 
va
n
 
W
ijk
 
et
 
a
l 
(20
08
), 
w
ho
 
fin
d 
th
is 
in
co
n
clu
siv
e
.
 
R
ie
ge
 
cla
im
 
th
a
t t
he
 
siz
e
 
o
f 
bu
sin
e
ss
 
u
n
it 
of
te
n
 
is 
n
ot
 
sm
a
ll e
n
o
u
gh
 
to
 
fa
cil
ita
te
 
KS
.
 
 VI
II 
  Co
m
po
n
en
t 
in
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Au
th
o
rs
 
Ty
pe
 
o
f 
in
flu
en
ce
 
Co
m
m
en
ts
 
Co
n
te
xt
 
En
vir
o
n
-
m
e
n
ta
l 
u
n
ce
rta
in
ty
 
Li
a
o
 
a
n
d 
Hu
,
 
20
07
 
-
 
Li
a
o
 
a
n
d 
Hu
 
pr
o
vid
e
 
e
m
pi
ric
a
l 
e
vid
e
n
ce
 
fo
r 
th
e
ir 
cla
im
 
th
at
 
e
n
vir
o
n
m
e
n
ta
l u
n
ce
rta
in
ty
 
a
n
d 
KT
 
a
re
 
n
eg
a
tiv
e
ly 
co
rr
e
la
te
d.
 
Co
n
te
xt
 
Re
la
tio
n
sh
ip
 
In
kp
e
n
 
a
n
d 
Pi
e
n
,
 
20
06
 
 
(in
 
Du
a
n
 
e
t 
a
l, 
20
10
); 
Ri
e
ge
,
 
20
05
 
(+)
,
 
(-)
 
Th
is 
m
u
ltif
a
ce
te
d 
co
n
ce
pt
 
ca
n
 
be
 
in
te
rp
re
te
d 
in
 
m
a
n
y 
w
a
ys
,
 
w
hy
 
it 
is 
di
ffi
cu
lt 
to
 
pr
o
vid
e
 
ge
n
e
ra
l s
u
pp
o
rt.
 
Ho
w
e
ve
r,
 
Du
a
n
 
e
t 
a
l r
ef
e
r 
to
 
re
sp
o
n
de
n
ts
 
st
a
tin
g 
th
at
 
re
la
tio
n
sh
ip
 
pl
a
ys
 
a
 
cr
itic
a
l 
ro
le
 
in
 
KT
 
(w
ith
o
u
t 
co
n
clu
sio
n
 
a
bo
u
t 
th
e
 
e
ffe
ct
) w
hi
le
 
R
ie
ge
 
a
dd
re
ss
 
se
ve
ra
l a
sp
e
ct
s 
of
 
re
la
tio
n
sh
ip
s 
w
ith
o
u
t p
ro
vid
in
g 
o
w
n
 
e
vid
e
n
ce
.
 
 
Co
n
te
xt
 
Av
a
ila
bl
e
/ 
su
ita
bl
e
 
sp
a
ce
 
Ri
e
ge
,
 
20
05
 
(+)
 
Ri
e
ge
 
re
fe
rs
 
to
 
G
o
ld
 
e
t 
a
l (
20
01
) a
n
d 
Pr
o
bs
t 
e
t 
a
l (
20
00
) t
o 
su
pp
o
rt 
hi
s 
cla
im
 
th
a
t s
ho
rta
ge
 
of
 
fo
rm
a
l a
n
d 
in
fo
rm
a
l s
pa
ce
s 
to
 
sh
a
re
,
 
re
fle
ct
,
 
a
n
d 
ge
n
e
ra
te
 
kn
o
w
le
dg
e
 
co
n
st
itu
te
s 
a
 
KS
 
ba
rr
ie
r.
 
Co
n
te
xt
 
Av
a
ila
bl
e
 
tim
e 
G
o
h,
 
20
02
; R
ie
ge
,
 
20
05
 
+
 
G
o
h 
a
rg
u
e
s 
(w
ith
o
u
t e
m
pi
ric
a
l s
u
pp
o
rt)
 
th
a
t o
rg
an
iza
tio
n
s 
n
e
e
d 
to
 
fre
e
 
u
p 
tim
e
 
fo
r 
e
m
pl
oy
e
e
s 
to
 
in
vo
lve
 
in
 
in
cr
e
a
se
d 
ho
riz
o
n
ta
l 
co
m
m
u
n
ica
tio
n
 
to
 
su
pp
o
rt 
KT
.
 
Ri
e
ge
 
di
sc
u
ss
 
ge
n
er
a
l l
a
ck
 
of
 
tim
e
 
a
s 
a
 
ba
rr
ie
r 
fo
r 
KS
 
su
pp
o
rte
d 
by
 
se
ve
ra
l 
so
u
rc
e
s 
(e.
g.
 
O
'D
e
ll &
 
G
ra
ys
o
n
,
 
19
98
; M
ich
a
ilo
va
 
& 
Hu
st
e
d,
 
20
03
). 
 IX
 
 Co
m
po
n
en
t 
in
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Au
th
o
rs
 
Ty
pe
 
o
f 
in
flu
en
ce
 
Co
m
m
en
ts
 
Ac
tiv
ity
 
Fr
eq
u
e
n
cy
/ 
in
te
n
sit
y 
in
 
tra
n
sf
e
r 
a
ct
ivi
tie
s 
Cu
m
m
in
gs
 
a
n
d 
Te
n
g,
 
20
03
 
+
 
Th
e
 
a
n
a
lys
is 
co
n
clu
de
s 
th
a
t 
th
e
 
in
flu
e
n
cin
g 
fa
ct
o
r 
is 
sig
n
ific
a
n
tly
 
co
rr
e
la
te
d,
 
bu
t w
ith
 
a
 
w
e
a
k 
in
flu
e
n
ce
 
  
 
 
 
 
 XI
 
 Ap
pe
n
di
x
 
B 
–
 
Ex
pa
n
de
d 
di
sc
u
ss
io
n
 
o
f i
n
te
ra
ct
io
n
 
le
v
el
s 
an
d 
la
be
lin
g 
Co
m
po
n
en
t i
n
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Ty
pe
 
o
f 
in
flu
en
ce
 
La
be
le
d 
KT
 
o
r 
KS
 
In
te
ra
ct
io
n
 
le
v
el
 
Po
te
n
tia
l t
o
 
be
 
tr
u
e 
fo
r 
o
th
er
 
la
be
l a
n
d/
o
r 
in
te
ra
ct
io
n
 
le
v
el
s 
 
 
Ac
to
r,
 
re
cip
ie
n
t 
Le
a
rn
in
g 
cu
ltu
re
 
(+)
 
KT
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
Ye
s,
 
le
a
rn
in
g 
cu
ltu
re
 
in
flu
e
n
ce
 
o
 
gr
o
u
p 
a
n
d 
in
di
vid
u
a
l le
ve
ls 
to
o
,
 
w
hi
ch
 
in
 
tu
rn
 
af
fe
ct
 
KS
 
Ac
to
r,
 
re
cip
ie
n
t 
Pr
io
rit
y 
(+)
 
KT
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
Ye
s,
 
re
la
te
d 
to
 
kn
o
w
le
dg
e
 
ho
a
rd
in
g 
o
n
 
in
di
vid
u
a
l l
e
ve
l a
n
d 
KS
 
Ac
to
r,
 
re
cip
ie
n
t 
Ab
so
rp
tiv
e
 
ca
pa
cit
y 
-
 
KT
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
Ye
s,
 
is 
a 
te
rm
 
th
a
t p
rim
ar
ily
 
re
la
te
d 
to
 
in
di
vid
u
a
ls
 
Ac
to
r,
 
re
cip
ie
n
t 
Kn
o
w
le
dg
e
 
le
ve
l /
 
Te
ch
n
ica
l k
n
o
w
-
ho
w
 
| 
KT
 
a
n
d 
KS
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
Ac
to
r,
 
so
u
rc
e 
Ar
tic
u
la
bi
lity
 
(-)
 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l, 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
 XI
I 
 
Co
m
po
n
en
t i
n
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Ty
pe
 
o
f 
in
flu
en
ce
 
La
be
le
d 
KT
 
o
r 
KS
 
In
te
ra
ct
io
n
 
le
v
el
 
Po
te
n
tia
l t
o
 
be
 
tr
u
e 
fo
r 
o
th
er
 
la
be
l a
n
d/
o
r 
in
te
ra
ct
io
n
 
le
v
el
s 
 
 
Ac
to
r,
 
so
u
rc
e 
Em
be
dd
e
dn
e
ss
 
-
 
KT
 
In
te
r-
,
 
in
tra
-
o
rg
a
n
iza
tio
n
a
l, 
gr
o
u
p,
 
a
n
d 
in
di
vid
u
a
l 
Cu
m
m
in
gs
 
a
n
d 
Te
n
g 
(20
03
) s
pe
ak
 
a
bo
u
t K
T,
 
bu
t i
n
 
th
e
 
th
e
o
re
tic
a
l 
su
pp
o
rt 
u
tili
ze
d,
 
e
m
be
dd
e
dn
e
ss
 
in
 
in
di
vid
u
a
ls 
a
s 
w
e
ll a
s 
in
 
o
rg
a
n
iza
tio
n
a
l r
o
u
tin
e
s 
an
d 
in
 
gr
o
u
ps
 
Ac
to
r,
 
so
u
rc
e 
Pr
o
te
ct
io
n
ism
 
/ 
Kn
o
w
le
dg
e
 
ho
a
rd
in
g 
-
 
KS
 
In
di
vid
u
a
l 
If 
pr
ot
e
ct
io
n
ism
 
is 
a 
pa
rt 
of
 
th
e
 
or
ga
n
iza
tio
n
a
l c
u
ltu
re
,
 
it 
co
u
ld
 
be
 
a
pp
lic
a
bl
e
 
o
n
 
o
th
e
r 
in
te
ra
ct
io
n
 
le
ve
ls.
 
If 
a
n
 
a
lte
rn
a
te
 
kn
o
w
le
dg
e
 
vie
w
 
is 
a
do
pt
e
d,
 
it 
co
u
ld
 
be
 
la
be
le
d 
KT
.
 
Ac
to
r,
 
so
u
rc
e 
Ab
ilit
y 
to
 
sh
ar
e 
+
 
KT
 
a
n
d 
KS
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
M
in
ba
e
va
s 
a
n
d 
M
ich
a
ilo
va
s 
hy
po
th
e
siz
e
d 
m
o
de
l in
clu
de
 
e
xp
a
tri
o
ts
 
w
illi
n
gn
e
ss
 
a
n
d 
a
bi
lity
 
to
 
sh
a
re
 
kn
o
w
le
dg
e
 
a
n
d 
co
n
n
e
ct
 
th
o
se
 
tw
o
 
fa
ct
or
s 
di
re
ct
ly 
to
 
de
gr
e
e 
of
 
KT
,
 
so
 
th
e
 
la
be
ls 
ar
e
 
m
ixe
d.
 
Ac
to
rs
 
Kn
o
w
le
dg
e
 
di
st
a
n
ce
 
-
 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
Ac
to
rs
 
O
pe
n
n
e
ss
 
(+)
 
KT
 
In
di
vid
u
a
l 
Ye
s,
 
if 
o
pe
n
n
e
ss
 
is 
a 
pa
rt 
of
 
or
ga
n
iza
tio
n
a
l c
u
ltu
re
,
 
th
is 
fa
ct
or
 
co
u
ld
 
be
 
a
pp
lie
d 
o
n
 
a
ll t
he
 
o
th
e
r 
le
ve
ls 
of
 
in
te
ra
ct
io
n
.
 
Ye
s,
 
de
pe
n
di
n
g 
o
n
 
kn
o
w
le
dg
e
 
vie
w
 
it 
co
u
ld
 
be
 
de
fin
e
d 
as
 
KS
.
 
 XI
II 
 
Co
m
po
n
en
t i
n
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Ty
pe
 
o
f 
in
flu
en
ce
 
La
be
le
d 
KT
 
o
r 
KS
 
In
te
ra
ct
io
n
 
le
v
el
 
Po
te
n
tia
l t
o
 
be
 
tr
u
e 
fo
r 
o
th
er
 
la
be
l a
n
d/
o
r 
in
te
ra
ct
io
n
 
le
v
el
s 
 
 
Ac
to
rs
 
Tr
u
st
 
| 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
Ac
to
rs
 
M
o
tiv
a
tio
n
 
+
 
KT
 
a
n
d 
KS
 
Tr
an
sn
a
tio
n
a
l, 
in
te
r-
,
 
in
tra
-
o
rg
a
n
iza
tio
n
a
l, 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
Ac
to
rs
 
Ag
e
 
di
st
a
n
ce
 
(-)
 
KS
 
In
di
vid
u
a
l 
Ye
s,
 
th
e
re
 
a
re
 
st
u
di
e
s 
o
n
 
ag
e
 
di
st
a
n
ce
 
o
n
 
in
te
ra
ct
io
n
 
le
ve
ls 
su
ch
 
a
s 
gr
o
u
ps
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l (I
CI
CK
M
'1
0,
 
Ch
in
e
se
 
sp
a
ce
 
in
du
st
ry
). Y
e
s,
 
de
pe
n
di
n
g 
o
n
 
kn
o
w
le
dg
e
 
vie
w
,
 
KT
 
co
u
ld
 
be
 
u
tili
ze
d.
 
Ac
to
rs
 
G
e
n
de
r 
di
st
a
n
ce
 
(-)
 
KS
 
In
di
vid
u
a
l 
La
ck
s 
in
di
ca
tio
n
s 
fo
r 
bo
th
 
in
te
ra
ct
io
n
 
le
ve
l a
n
d 
la
be
l 
Ac
to
rs
 
Le
a
de
rs
hi
p 
+
 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
 XI
V 
  
Co
m
po
n
en
t i
n
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Ty
pe
 
o
f 
in
flu
en
ce
 
La
be
le
d 
KT
 
o
r 
KS
 
In
te
ra
ct
io
n
 
le
v
el
 
Po
te
n
tia
l t
o
 
be
 
tr
u
e 
fo
r 
o
th
er
 
la
be
l a
n
d/
o
r 
in
te
ra
ct
io
n
 
le
v
el
s 
 
 
Co
n
te
n
t 
Ca
u
sa
l a
m
bi
gu
ity
 
-
 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
Co
n
te
n
t 
Ty
pe
 
of
 
kn
o
w
le
dg
e
 
(+)
,
 
(-)
 
KT
 
a
n
d 
KS
 
In
te
r-
 
a
n
d 
in
tra
-
o
rg
a
n
iza
tio
n
a
l 
a
n
d 
in
di
vid
u
a
l 
Al
re
a
dy
 
sh
o
w
n
 
 XV
 
  
Co
m
po
n
en
t i
n
 
th
e 
re
se
ar
ch
 
m
o
de
l 
In
flu
en
ci
n
g 
fa
ct
o
r 
Ty
pe
 
o
f 
in
flu
en
ce
 
La
be
le
d 
KT
 
o
r 
KS
 
In
te
ra
ct
io
n
 
le
v
el
 
Po
te
n
tia
l t
o
 
be
 
tr
u
e 
fo
r 
o
th
er
 
la
be
l a
n
d/
o
r 
in
te
ra
ct
io
n
 
le
v
el
s 
 
 
M
e
di
a
 
Li
n
gu
ist
ic 
di
st
a
n
ce
 
-
 
KT
 
In
te
r-
o
rg
a
n
iza
tio
n
a
l 
Ye
s,
 
th
is 
fa
ct
or
 
w
o
u
ld
 
lo
gi
ca
lly
 
be
 
a
pp
lic
a
bl
e
 
o
n
 
o
th
e
r 
in
te
r-
a
ct
io
n
 
le
ve
ls.
 
Ye
s,
 
de
pe
n
di
n
g 
on
 
kn
o
w
le
dg
e
 
vie
w
 
it 
co
u
ld
 
be
 
de
fin
e
d 
a
s 
KS
 
M
e
di
a
 
IT
 
sy
st
em
s 
+
 
KT
 
a
n
d 
KS
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
Ye
s,
 
th
is 
fa
ct
or
 
w
o
u
ld
 
lo
gi
ca
lly
 
be
 
a
pp
lic
a
bl
e
 
o
n
 
o
th
e
r 
in
te
r-
a
ct
io
n
 
le
ve
ls.
 
Ye
s,
 
de
pe
n
di
n
g 
on
 
kn
o
w
le
dg
e
 
vie
w
 
it 
co
u
ld
 
be
 
de
fin
e
d 
a
s 
KS
 
M
e
di
a
 
Co
m
m
u
n
ica
tio
n
 
ch
a
n
n
e
ls 
(+)
,
 
(-)
 
KT
 
 
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
In
co
n
clu
siv
e
 
re
ga
rd
in
g 
ot
he
r 
in
te
ra
ct
io
n
 
le
ve
ls 
a
n
d 
la
be
lin
g 
M
e
di
a
 
Tr
an
sf
er
 
ch
a
n
n
e
ls 
(+)
,
 
(-)
 
KT
 
In
tra
-
o
rg
a
n
iza
tio
n
a
l 
In
co
n
clu
siv
e
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